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PROTEASE INHTRTTQRS 

FIELD OF THE INVENTION 
This invention relates in general to 4-£unino-azepan-3-one protease inhibitors, 
5 particularly such inhibitors of cysteine and serine proteases, more particularly compounds 
which inhibit cysteine proteases, even more particularly compounds which inhibit cysteine 
proteases of the papain superfamily, yet more particularly compounds which inhibit 
cysteine proteases of the cathepsia family, most particularly compounds which inhibit 
cathepsin K. Such compounds are particularly useful for treating diseases in which 
10 cysteine proteases are implicated, especially diseases of excessive bone or cartilage loss, 
e.g., osteoporosis, periodontitis, and arthritis. 

BACKGROUND OF THE INVENTION 
Cathepsins are a family of enzymes which are part of the papain superfamily of 

15 cysteine proteases. Cathepsins B, H, L, N and S have been described in the literature. 
Recently, cathepsin K polypeptide and the cDNA encoding such polypeptide were 
disclosed in U.S. Patent No. 5,501,969 (called cathepsin O therein). Cathepsin K has been 
recently expressed, purified, and characterized. Bossard, M. J., et al., (1996) J, Biol Chem, 
271, 12517-12524; Drake, F.H., et al., (1996) J. Biol, Chem. Ill, 12511-12516; Bromme, 

20 D., et al., (1996) 7. Biol Chem. 271, 2126-2132. 

Cathepsin K has been variously denoted as cathepsin O or cathepsin 02 in the 
literature. The designation cathepsin K is considered to be the more appropriate one. 

Cathepsins function in the normal physiological process of protein degradation in 
animals, including humans, e.g., in the degradation of connective tissue. However, elevated 

25 levels of these enzymes in the body can result in pathological conditions leading to disease. 
Thus, cathepsins have been implicated as causative agents in various disease states, 
including but not limited to, infections by Pneumocystis carinii, trypsanoma cnizi, 
trypsanoma brucei brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, 
tumor metastasis, metachromatic leukodystrophy, muscular dystrophy, amytrophy, and the 

30 like. See International Publication Number WO 94/04172, published on March 3, 1994, 
and references cited therein. See also European Patent Application EP 0 603 873 Al, and 
references cited therein. Two bacterial cysteine proteases from P. gingivallis, called 



1 



wo 01/95911 



PCT/USOl/19062 



gingipains, have been implicated in the pathogenesis of gingivitis. Potempa, J., et al. 
(1994) Perspectives in Drug Discovery and Design, 2, 445-458. 

Cathepsin K is believed to play a causative role in diseases of excessive bone or 
cartilage loss. Bone is composed of a protein matrix in which spindle- or plate-shaped 
5 crystals of hydroxyapatite are incorporated. Type I collagen represents the major structural 
protein of bone comprising approximately 90% of the protein matrix. The remaining 10% 
of matrix is composed of a number of non-collagenous proteins, including osteocalcin, 
proteoglycans, osteopontin, osteonectin, thrombospondin, fibronectin, and bone 
sialoprotein. Skeletal bone undergoes remodelling at discrete foci throughout life. These 

10 foci, or remodelling units, undergo a cycle consisting of a bone resorption phase followed 
by a phase of bone replacement 

Bone resorption is carried out by osteoclasts, which are multinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to the bone surface and form a tight sealing 
zone, followed by extensive membrane ruffling on their apical (i.e., resorbing) surface. 

15 This creates an enclosed extracellular compartment on the bone surface that is acidified by 
proton pumps in the ruffled membrane, and into which the osteoclast secretes proteolytic 
enzymes. The low pH of the compartment dissolves hydroxyapatite crystals at the bone 
surface, while the proteolytic enzymes digest the protein matrix. In this way, a resorption 
lacuna, or pit, is formed. At the end of this phase of the cycle, osteoblasts lay down a new 

20 protein matrix that is subsequently mineralized. In several disease states, such as 
osteoporosis and Paget' s disease, the normal balance between bone resorption and 
formation is disrupted, and there is a net loss of bone at each cycle. Ultimately, this leads 
to weakening of the bone and may result in increased fracture risk with minhnal trauma. 
Several published studies have demonstrated that inhibitors of cysteine proteases 

25 are effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential 
role for a cysteine proteases in bone resorption. For example, Delaisse, et al, Biochenu X, 
1980, iP2, 365, disclose a series of protease inhibitors in a mouse bone organ culture 
system and suggest that inhibitors of cysteine proteases (e.g., leupeptin, Z--Phe-Ala-CHN2) 
prevent bone resorption, while serine protease inhibitors were ineffective. Delaisse, et al^ 

30 Biochenu Biophys. Res, Commun,, 1984, 725, 441, disclose that E-64 and leupeptin are also 
effective at preventing bone resorption in vivo, as measured by acute changes in serum 
calcium in rats on calcium deficient diets. Lemer, et al, J, Bone Min. Res., 1992, 7, 433, 
disclose that cystatin, an endogenous cysteine protease inhibitor, inhibits PTH stimulated 
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bone resorption in mouse calvaiiae. Other studies, such as by Delaisse, et a/., Bone, 1987, 
5, 305, Hill, etal, 7. CeU. Biochem,, 1994, 56, 118. and Everts, etal, /. Cell. Physiol, 
1992, 750, 221, also report a correlation between inhibition of cysteine protease activity 
and bone resorption. Tezuka, et a/., /. Biol Chem,, 1994, 259, 1106, Inaoka, et al, 

a 

5 Biochem. Biophys. Res. Commun., 1995, 206, 89 and Shi, et al, FEBS Lett., 1995, 357, 129 
disclose that under normal conditions cathepsin K, a cysteine protease, is abundantly 
expressed in osteoclasts and may be the major cysteine protease present in these cells. 

The abundant selective expression of cathepsin K in osteoclasts strongly suggests 
that this enzyme is essential for bone resorption. Thus, selective inhibition of cathepsin K 

10 may provide an effective treatment for diseases of excessive bone loss, including, but not 
limited to, osteoporosis, gingival diseases such as gingivitis and periodontitis, Paget's 
disease, hypercalcemia of malignancy, and metabolic bone disease. Cathepsin K levels 
have also been demonstrated to be elevated in chondroclasts of osteoarthritic synovium. 
Thus, selective inhibition of cathepsin K may also be useful for treating diseases of 

15 excessive cartilage or matrix degradation, including, but not limited to, osteoarthritis and 

rheumatoid arthritis. Metastatic neoplastic cells also typically express high levels of 

proteolytic enzymes that degrade the suirounduig matrix. Thus, selective inhibition of 

% 

cathepsin K may also be useful for treating certain neoplastic diseases. 

Several cysteine protease inhibitors are known. Palmer, (1995) J. Med. Chem., 38, 

20 3193, disclose certain vinyl sulfones which irreversibly inhibit cysteine proteases, such as 
the cathepsins B, L, S, 02 and cruzain. Other classes of compounds, such as aldehydes, 
nitriles, a-ketocarbonyl compounds, halomethyl ketones, diazomethyl ketones, 
(acyloxy)methyl ketones, ketomethylsulfonium salts and epoxy succinyl compounds have 
also been reported to inhibit cysteine proteases. See Palmer, id, and references cited 

25 therein. 

U.S. Patent No. 4,518,528 discloses peptidyl fluoromediyl ketones as irreversible 
inhibitors of cysteine protease. Published International Patent Application No. WO 
94/04172, and European Patent AppUcation Nos. EP 0 525 420 Al, EP 0 603 873 Al, and 
EP 0 61 1 756 A2 describe alkoxymethyl and mercaptomethyl ketones which uihibit the 
30 cysteine proteases cathepsins B, H and L. International Patent Application No. 

PCT/US94/08868 and and European Patent Application No. EP 0 623 592 Al describe 
alkoxymethyl and mercaptomethyl ketones which inhibit the cysteine protease IL- 
iPconvertase. Alkoxymethyl and mercaptomethyl ketones have also been described as 
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inhibitors of the serine protease kininogenase (Intemational Patent Application No. 
PCT/GB91/01479). 

Azapeptides which are designed to deliver the azaamino acid to the active site of 
serine proteases, and which possess a good leaving group, are disclosed by Elmore et al., 
5 Biochenu 7., 1968, 707, 103, Garker et aL, Biochem. 1974, 139, 555. Gray et aL, 

Tetrahedron, 1977, 33, 837, Gupton et al, J. Biol Chenu, 1984, 259, 4279, Powers et al, J. 
Biol Chenu, 1984, 259, 4288, and are known to inhibit serine proteases. In addition, /. 
Med Chenu, 1992, 55, 4279, discloses certain azapeptide esters as cysteine protease 
inhibitors. 

10 Antipain and leupeptin are described as reversible inhibitors of cysteine protease in 

McConnell et al., J. Med, Cherru, 33, 86; and also have been disclosed as inhibitors of 
serine protease in Umezawa et al., 45 Metk Enzymol 678. E64 and its synthetic analogs 
are also well-known cysteine protease inhibitors (Barrett, Biochem. 201, 189, and 
Grinde, Biochenu Biopltys. Acta, , 701, 328). 

15 1,3-dianQido-propanones have been described as analgesic agents in U.S. Patent 

Nos.4,749,792 and 4,638,010. 

Thus, a structurally diverse variety of protease inhibitors have been identified. ' 
However, these known inhibitors are not considered suitable for use as therapeutic agents in 
animals, especially humans, because they suffer from various shortcomings. These 

20 shortcomings include lack of selectivity, cytotoxicity, poor solubility, and overly rapid 
plasma clearance. A need therefore exists for methods of treating diseases caused by 
pathological levels of proteases, particularly cysteine proteases, more particularly 
cathepsins, most particularly cathepsin K, and for novel inhibitor compounds useful in such 
methods. 

25 We have now discovered a novel class of 4-aniino-a2epan-3-one compounds which 

are protease inhibitors, most particularly of cathepsin K. 



30 protease inhibitors, particularly such inhibitors of cysteine and serine proteases, more 

particularly such compounds which inhibit cysteine proteases, even more particularly such 
compounds which inhibit cysteine proteases of the papain superfamUy, yet more 
particularly such compounds which inhibit cysteine proteases of the cathepsin family, most 



SUMMARY OF THE INVENTION 



An object of the present invention is to provide 4-amino-azepan-3-one carbonyl 
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particularly such compounds which inhibit cathepsin K, and which are useful for treating 
diseases which may be therapeutically modified by altering the activity of such proteases. 

Accordingly, in the first aspect, this invention provides a compound according to 
Formula I. 

5 In another aspect, this invention provides a pharmaceutical composition comprising 

a compound according to Formula I and a pharmaceutically acceptable carrier, diluent or 
excipient. 

In yet another aspect, this invention provides intermediates useful in the 
preparation of the compounds of Formula I. 

10 In still another aspect, this invention provides a method of treating diseases in 

which the disease pathology may be therapeutically modified by inhibiting proteases, 
particularly cysteine and serine proteases, more particularly cysteine proteases, even more 
particularly cysteine proteases of the papain superfamily, yet more particularly cysteine 
proteases of the cathepsin family, most particularly cathepsin K. 

IS In a particular aspect, the compounds of this invention are especially useful for 

treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, such as 
osteoarthritis and rheumatoid arthritis. 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides compounds of Formula I: 




R1 is selected from the group consisting of: 
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10 




r2 is selected firom the group consisting of: H, Ci.6alkyl, C3.6cycloaIl^l-C(). 
ealkyl, Ar-Co^alkyl, Het-Co-salkyl, r9c(0K R^C(S)-, R^S02-, r90C(0)-, 

r9r1 1nC(0)-, r9r1 1nC(S)-, r9(R1 1)NS02- ^ . ^ 



" , and r9S02R1 1nC(0)-; 



r3 is selected from the group consisting of: H, Ci-6alkyl, C3-6cycloalkyl- 
Co-6aUtyl. C2-6aIk:enyl, C2-6alkynyl, HetCo.5aU£yl and AiCo.6alkyl; 

and R' may be connected to form a pyrrolidine, piperidine or morpholine ring; 
r4 is selected from the group consisting of: H, Ci.5alkyl, C3.6cycloalkyl- 
15 Co.6alkyl, Ar-Co^aUcyl, Het-Co.6alkyl, r5c(0)-. r5c(S>, R5s02-, R^0C(0>, 
r5r12nC(0)-, and r5r12nc(S).; 

r5 is selected from the group consisting of: H, Ci^galkyl, C2-6^enyl, 

C2-6all^yl, C3.6cycloalkyl-Co-63l^Q^^» Ar-Co^galkyl and Het-CQ-fiaU^l; 

r6 is selected from the group consisting of: H, Ci_6alkyl, Ar-Co-galkyl, and Het- 
20 Co-ealkyl; 

R' is selected from the group consisting of: H, C j^alkyl, C3.5cycloalkyl- 
Co.6alkyl, Ar-Co.6a]kyl, Ret-CQ^alkyl r10C(O>, r10c(S)-, RIOSO2-. r10oC(O>, 
r10r13nc(O)-, and r10r13nC(S)-; 

r8 is selected from the group consisting of: H, Ci-galkyl, C2-6aUcenyl, 
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C2.6alkynyl, HetCo^galkyl and ArCo-galkyl; 

r5 is selected from the group consisting of: Ci.6a]kyl, C3_6cycloaIkyl-Co-6alkyl 
Ar-Co^gaUcyl and H&t'CQ^aSkyl; 

is selected from the group consisting of: Cj^galkyl, C3.6cycloalkyl-Co.5alkyl, 
5 Ar-Co^galkyl and Het-Co^alkyl; 

r1 1 is selected from the group consisting of: H, Ci^^aikyl, Ar-Co-6alkyl, and Het- 
• Co-ealkyl; 

r12 is selected from the group consisting of: H, Ci.6alkyl, Ar-Co-galkyl, and Het- 
Co.6alkyl; 

10 r13 is selected from the group consisting of: H, Ci^^alkyl, Ar-Co-6alkyl a»d Het- 

Co-eaikyi; 

R' is selected from the group consisting of: H, C^^galkyl, Ar-Co-6alkyl, and Het- 
Co-6alkyl; 

R^is selected from the group consisting of: H, Ci.6alkyl, Ar-Co-6alkyl, or Het- 
15 Co.6alkyl; : 

R"* is selected from the group consisting of: H, Cj^galkyl, C3.6cycloalkyl- 
Co.6alkyl, Ar-Co-e^lkyl, and Het-Co.5alkyl; 

R"" is selected from the group consisting of: Ci-galkyl, Cs^gcycloalkyl-Co-e^^^ 
C2-6aIkenyl, C2^^ynyl, HetCo-6alkyl and ArCo^galkyl; 
20 X is selected from the group consisting of: CH2, S, and O; 

Z is selected from the group consisting of: C(0) and CH2; 

n is an integer from 1 to 5; 
and pharmaceutically acceptable salts, hydrates and solvates thereof. 

25 In compounds of Formula I, when IS " : 

r3 is selected from the group consisting of: H, Ci-6alkyl, C3^cycloalkyl- 
Co-6alkyl,C2-6aUcenyl, C2-6alkynyl, Het-Co^galkyl and Ar-Co.6alkyl; 

r3 is preferably selected from the group consisting of: H, Cs-gcycloalkyl- 
30 Co-62^1» C2-6alkenyl, Ar-Co.5alkyl, and Ci^fialkyl; 

R3 is more preferably selected from the group consisting of: 
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H, methyl, ethyl, n-propyl, prop-2-yl, n-butyl, isobutyl, but-2-yl, 
cyclopropylmethyl, cyclohexyhnetbyl, l-methanesulfinyl-ethyl, l-hydroxyethyl, toluyl, 
naphthalen-2-ylmetfayl, benzyloxymethyl, and hydroxymethyL 



Co.6alkyl, Ar-qj^galkyl, Het-Co-6aIkyl R^C(O)-, r5c(S)-, r5s02-, r50C(0)-, 
r5r13nC(0)-, and r5r13nC(S)-. 

R"^ is preferably selected from the group consisting of: R^OC(0)-, R^C(Oy and 
r5s02-. 

r4 is most preferably R^QO)-. 

In some embodiments, R"^ is preferably methanesulfonyl. 

r5 is selected from the group consisting of: H, Cj^galkyl, C2.6alkenyl, 
C2-6allcynyl, C3.6cycIoalkyl-Co.6alkyl, Ar-Co^galkyl or Het-Co.6alkyL 

Preferably R^ is selected from the group consisting of: Cj^galkyl, Ar-Co-galkyl 
and Het-Co-galkyL 

More preferably, and especially when R^ is R^C(O)-, R^ is selected from the group 
consisting of: 

methyl, especially halogenated methyl, more especially trifluoromethyl , especially 
Ci^galkoxy substituted methyl, more especially phenoxy-methyl , 4-fluoro-phenoxy- 



methyl , especially heterocycle substituted methyl, more especially 2-thiophenyl-mediyl ; 
ethyl, especially piperidin-l-yl-ethyl; 

butyl, especially aryl substituted butyl, more especially 4-(4-methoxy)phenyl-butyl; 

isopentyl; 

cyclohexyl; 

pentanonyl, especially 4-pentanonyl; 

butenyl, especially aryl substituted butenyl, more especially 4,4-bis(4- 
. methoxyphenyl)-but-3-enyl; 
acetyl; 

phenyl, especially phenyl substituted with one or more halogens, more especially 
3,4-dichlorophenyl and 4-fluorophenyl, especially phenyl substituted with one or more 
aryloxy or Cj-galkoxy groups, more especially 3,4-dimethoxy-phenyl, 3-benzyloxy-4- 



r3 is even more preferably selected from the group consisting of: toluyl, isobutyl 



and cyclohexylmethyl. 

is most preferably isobutyl. 

is selected from the group consisting of: H, Ci_6alkyl, C3.6cycloaU!yl- 
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methoxy-phenyl, especially phenyl substituted with one or more Ci_6alkyl sulfonyl groups, 
more especially 4-methanesulfonyI-phenyl; 
benzyl; 

naphthalenyl, especially naphthylen-2-yl; 



furanyl, especially furan-2-yl, especially substituted furanyl, such as S-nitro-furan- 
2-yl, 5-(4-nitrophenyl)-furan-2-yl, 5-(3-trifluoromethyl-phenyl)-furan-2-yl,inore especially 
halogen substituted furanyl, even more especially 5-bromo-furan-2-yl, more especially aryl 
substituted furanyl, even more especially 5-(4-chloro-phenyl)-furan-2-yl, more especially 
^0 Cj^galkyl substituted furanyl, even more especially 3-methyl-furan-2-yl, 4-methyl-furan-2- 
yl, 2,5-dimethyl-furan-2-yl, and 2,4-dimethyl-furan-3-yl; 

tetrahydrofuranyl, tetrahydrofuran-2-yl; 

benzofuranyl, especially benzofiiran-2-yl, and substituted benzofuranyl, more 
especially 5-(2-piperazin-4-carboxylic acid tert-hutyl ester- ethoxy) benzofuran-2-yl, 5-(2- 

15 morpholino-4-yl-ethoxy)-benzofuran-2-yl, 5-(2-piperazin-l-yl-ethoxy)benzofaran-2-yl, 5- 
(2-cyclohexyl-ethoxy)-benzofuran-2-yl; especially Cj^galkoxy substituted benzofuranyl, 
more especially 7-methoxy-benzofuran-2-yl, 5-methoxy-benzofuran-2-yl, 5,6-dimethoxy- 
benzofuran-2-yl, especially halogen substituted benzofuranyl, more especially 5-fluoro- 
benzofuran-2-yl, 5,6-difluoro-benzofuran-2-yl, especially C^.galkyl substituted 

20 benzofuranyl, most especially 3-methyl-benzofuran-2-yl, 3,5-dimethyl-benzofuran-2-yl, 
and 3-ethyl-benzofuran-2-yl; also 5-fluoro-3-methyl-benzofuran-2-yl, 6-fluoro-3-methyl- 
benzofiiran-2-yl, 5-me.thoxy-3-methyl-benzofuran-2-yl, 4-methoxy-3-methyl-benzofuran-2- 
yl, and 6-methoxy-3-methyl-benzofuran-2-yl; 



25 naphtho[2,l-b]-furanyl, especially l-methyl-naphtho[2,l-b]-furan-2-yl; 

benzo[£?]thiophenyl, especially benzo[&]thiophen-2-yl; especially Cj^galkoxy 
substituted benzo[fe]thiophenyl, more especially 5,6-dimethoxy- benzo[i]thiophen-2-yl; 

quinolinyl, especially quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-6-yl, and 
, quinolin-8-yl; 
30 quinoxalinyl, especially quinoxalin-2-yl; 

1,8 naphthyridinyl, especiaDy 1,8 naphthyridin-2-yl; 

indolyl, especially indol-2-yl, especially indol-6-yl, indol-5-yl, especially Cj. 
galkyl substituted indolyl, more especially N-methyl-indol-2-yl; 



5 



benzo[l,3]dioxolyl, especially benzo[l,3]dioxol-5-yl; 



naphtho[2,l-b]-furanyl, especially naphtho[2,l-b]-furan-2-yl, aUcyl substituted 
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pyridinyl, especially pyridin-2-yl, pyridm-3-yl, pyridin-5-yl. especially Ci.galkyl 
substituted pyridinyl, more especially 2-methyl-pyridiii-5-yl, and oxy-pyridinyl, especially 
l-oxy-pyridin-2-yland l-oxy-pyridin-3-yl;; 

ftiro[3,2-b]-pyridinyl, especially furo[3,2-b]-pyridin-2-yl, Ci^alkyl substituted 
5 faro[3,2-b]-pyridinyl, especially 3-'methyl-furo[3,2-b]-pyridin-2-yl; 

thiophenyl, especially thiophen-3-yU also thiophen-2-yl, especially Ci.5alkyl 
substituted thiophenyl, more especially 5-inethyl-thiophen-2-yland 5-methyl-thiophen-3-yl, 
especially halogen substituted thiophenyl, more especially 4,5-dibromo-thiopheh-2-yl; 



1^ Cj^galkyl substituted thieno[3,2-fe]thiophene-2-yl, more especiaUy 5-rg7t-butyl-3-methyl- 
thieno[3,2-fc]thiophene-2-yl; 

isoxazolyl, especially isoxazol-4-yl, especially Ci^galkyl substituted isoxazolyl, 
more especially 3,5-dimethyl- isoxazol-4-yl; 



thieno[3,2-&]thiophene, especially thieno[3,2-fe]thiophene-2-yl, more especially 



oxazolyl, especially oxazol-4-yl, more especiaUy 5-methyl-2-phenyl oxazol-4-yl, 2- 
15 phenyl-5-trifluoromethyl-oxazol-4-yl; and 

IH-benzoimidazolyl, especially IH-benzoimidazol-S-yl. 



When is r5S02, is preferably pyridin-2-yl or l-oxo-pyridin-2-yL 



20 



R' is selected from the group consisting of: H, Ci.5alkyl, Ar-Co-6alkyl, and Het- 



Co.6alkyL 



Preferably R' is selected from the group consistmg of: H and naphthalen-2-yl- 



methyl. 



Most preferably R' is H. 



25 



R^is selected from the group consisting of: H, C^^galkyl, Ar-Co-6alkyl, and Het- 



Co-ealkyl. 



Most preferably R" is H. 



30 



R'" is selected from the group consisting of: H, Ci_6alkyl, C3-6cycloalkyl- 
Co.6allcyl, and Het-Co-6alkyl- 

R*" is preferably selected from the group consisting of: H and Ci_5al]cyl. 
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R*" is more preferably selected from the group consisting of: H, methyl and 6,6- 
dimethyl. 

R*" is still more preferably selected from the group consisting of: H and 6,6- 
dimethyl. 

5 Most preferably R'" is H. 




In compounds of Formula I, when r1 is 



10 R^ is selected from the group consisting of: Ci-galkyl, C3^cycloalkyl-Co.6alkyt 
C2-6alk©nyl, C2-6alkynyU Het-Co-galkyl and Ar-Co.5alkyl. 
r3 is preferably Ci-6alkyL 

r3 is more preferably selected from the group consisting of methyl, ethyl, n-propyl, 

* 

n-butyl, isobutyl, t-butyl, cyclohexylmethyl, and toluyl. 
IS R**" is selected from the group consisting of: Ci-galkyl, Cs-gcycloalkyl- 

Co-6alkyl, C2.6alkenyl, C2.6aU^nyl, HetCo.6alkyl and ArCo-6alkyl; 
R*^ is preferably C^galkyl; 

R"" is more preferably selected from the group consisting of methyl, ethyl, n- 
propyl, n-butyl, isobutyl and t-butyl. 
20 R**" is most preferably methyl. 

In such compounds, R', R", R"', R^, and R^ are as described above wherein 




R 



3 



R' 

In compounds of Formula I, when R^ is " 



V u 



25 
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10 



n is preferably an integer of from 1 to 5; and 

r', R , R*", R^, and R^ are as described above wherein 



O 




Rlis ^ 
n is most preferably 3. 

The ring may be nnsubstituted or snbstitated with one or more of Ci^alkyl, 

C3.6cycloalkyl-Co-6^1' C2-6alkenyl. C2-6alkynyl, HetCo^galkyl, ArCo.6alkyl, 
or halogen. 

The ring is preferably nnsubstituted. 

■ 

In confounds of Formula I, R^ is selected from the group consisting of: 
H, Ci^alkyl. C3.6cycloalkyl-Co.6alkyl, Ar-Co-ealkyl. Het-Co.6alkyl, r9C(0>, r9c(S)-. 

R9s02-,R^OC(0)-,R9RnNC(0)-.R9RllNC(S)-,R9RllNS02-, ^ - 

15 ^ , ,andR9S02Rl%C(0)-. 

Moie preferably r2 is selected from the group consistiiig of: Ar-Co-6alkyl. 

r9c(0K R%02, r9r1 1nC(0)-, and " 

20 Even more preferably, R^' is selected from the group consisting of: Ar-Co-6alkyl, 

R9c(0)-, and r9s02. 

Most preferably r2 is r9s02. 



25 In such embodiments: 
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r6 is selected from the group consisting of: H, Ci^galkyl, Ar-Co-6aIkyl, or Het- 
Co.6alkyl, preferably H. 

is selected from the group consisting of: H, Ci_6alkyl, C3.6Cycloalkyl- 
5 Co.6alkyl, Ar-.Co.6alkyl, Het-Co-fialkyl, R10C(0)-, r10C(S)-, RIOSO2-, R^°OC(0)-, 
r10r14nc(O)-, r10r14nC(S>, r7 is preferably RIOoC(O). 

R^ is selected from the group consisting of: H, Ci-g^U^U C2-63Ucenyl, 
C2-62^lQ^yl» HetCo^galkyl and AiCo^salkyl; preferably Cj^galkyl, more preferably 
isobutyl. 

10 R^ is selected from the group consisting of: Cj^galkyl, C3^6cycloalkyl-Co^6alkyl, 

Ar-Co-galkyl, and Het-CQ-g^^^^- 

r9 is preferably selected from the group consisting of: Cj^galkyl, Ar-CQ^galkyl, 
and Het-Co.5alkyl. 

More preferably, R^ is selected from the group consisting of: 
15 methyl; 

ethyl, especially Cj^galkyl-substituted ethyl, more especially 2-cyclohexyl-ethyl; 
propyl; 

butyl, especially Ci_5butyl, more especially 3-methylbutyl; 

teft-butyl, particularly when R^ is R^OCCO); 
20 isopentyl; 

phenyl, especially halogen substituted phenyl, more especially 3,4-dichlorophenyl , 
4-bromophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 3- 
chlorophenyl, 4-chlorophenyl, especially Ci_6alkoxy phenyl, more especially 3- 
methoxyphenyl, 4-methoxyphenyl, 3,4-dimethoxyphenyl, especially cyanophenyl, more 
25 especially 2-cyanophenyl; especially C2.5alkyl substituted phenyl, more especially 4~ethyl- 
phenyl, 2-methyl phenyl, 4-methyl phenyl, especially Cj^alkyl sulfonyl substituted 
phenyl, more especially 4-methanesulfonyl phenyl, and 2-methanesulfonyl phenyl; 

toluyl, especially Het-substituted toluyl, more especially 3-(pyridin-2-yl)toluyl; 

naphthylene, especially naphthyl-2-ene; 
30 benzoic acid, especially 2-'benzoic acid; 

ben2o[l,3]dioxolyl, especially ben2o[l,3]dioxol-5-yl; 

benzo[l,2,5]oxadiazolyl, especially ben2o[l,2,5]oxadiazol-4-yl; 
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pyridinyl, especially pyridin-2-yl, pyridin-3-yl, especially 1-oxy-pyridinyl, more 
especially l-'0xy-pyridin-2-yl, l-oxy-pyridin-3-yl; especially Ci^galkylpyridinyl, more 
especially 3-methyl-pyridin-2-yl, 6-methyl-pyridin-2-yl; 

thiopbenyl, especially thiophenyl-2-yl; 
5 thiazolyl, especially thiazol>2-yl; 

IH-imidazolyl, especially lH-iimda2ol-2-yl, lH-iinida2ol-4-yl, more especially 
Ci^galkyl substituted imidazolyl, even more especially l-methyl-lH-imidazol-2-yl, 1« 
methyl-lH-imidazol-4-yl, and l,2-dimethyl-lH-imidazol-4-yl; 

triazolyl, especially lH-[l,2,4]triazolyl, more especially lH-[l,2,4]triazol-3-yl, 
10 especially Ci^galkyl substituted lH-[l,2,4]triazolyl, more especially 5-methyl-lH- 
[l,2,4]triazol-3-yl; and 

isoxazolyl, especially isoxazol-4-yl, especially Cj^galkyl substituted isoxazolyl, 
more especially 3,5-dimethyl- isoxazol-4-yL 

15 When r2 is r9s02, is most preferably selected from the group consisting of: 

pyridin-2-yl and l-oxy-pyridin-2-yl. 

When r2 is r9s02R^1nC(0)-, r9 is preferably Ar-Co,6alkyI, more preferably 
Ar, most preferably substituted phenyl such as 2-methyl phenyl, 4-methyl phenyl, 2-chloro 
20 phenyl, and 4-fluoro phenyl. 

When r2 is r9C(0)-, r9 is preferably selected from the group consisting of 
Cj^galkyl, C3.6cycloalkyl-Co-6alkyl, and Het"Co-6^yl» preferably l-oxy-pyridm-2- 
yl, cyclohexyl ethyl, and 3-methyl butyl. 

25 r1 1 is selected from the group consisting of: H, Ci_6alkyl, Ar-Co-6alkyl, and Het- 

Co^alkyl. 

When r2 is r9s02R11nC(0)-, rH is preferably H. 

When r2 is Ar-Co_6all!;yl, R^ is preferably phenyl, especially substituted phenyl, 
30 more especially halogen substituted phenyl, even more especially 2-fluorobenzyl. 

When R2 is Ci.6alkyl, R^ is preferably selected from 1-propyl, 1-butyl, and 1- 

pentyl. 
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When r2 is Het-CQ^galkyl, Het-Co-galkyl is preferably Het-methyl, and Het in 



Het-methyl is preferably selected from the group consisting of: 

pyridinyl, especially pyridin-2-yl, especially Ci.6alkylpyridinyl, more especially 6- 
5 methyl-pyridin-2-yl; 

thiophenyl, especially thiophene-2-yl, more especially thiophen-2-yl or 
ben2o[b]thiophen-2-yl; 

thiazolyl, especiaUy thiazol-4-yl such as l-(2-morpholin-4-yl-thiazol-4-yl), and 1- 
(isothiazol-3-yl); 

10 IH-imidazolyl, especially lH-iinidazol-2-yl, lH-imidazol-4-yl, especially 

Cj^gaikyl substituted imidazolyl, more especially l-methyl-lH-imidazol-2yl; 

triazolyl, especially 3H-[l,2,3]triazolyl, more especially 3H-[l,2,3]triazol-4-yl, 
especially Cj.galkyl substituted 3H-[l,2,3]triazolyl, more especially 3-phenyl-3H- 
[l,2,3]triazolyl -4-yl; 

15 qninolinyl, especiaUy quinolin-2-yl, quinolin-2ryl; 



thieno[3,2-b]thiophene, especially thieno[3,2-b]thiophene-2-yl, especially 
Cj^galkyl substituted thieno[3,2-b]thiophenyl, especially 3,4-dimethyl-thieno[3,2- 
20 b]thiophene-2-yl. 



furanyl, especiaUy furan>2-yly especially substituted furanyl, such as S-ethyl-furan- 



2-yl; 



r2 is also preferably: 



25 



toluyl; 

aryl substituted ethyl, especially 2-phenyl ethyl, 2-[3-(pyridin-2-yl) phenyl] ethyl. 



Compounds of Formula I where R" and R'" are both H are preferred. 



More preferred are compounds of Formula I wherein: 



30 



R1 is 
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O 

R' 




R2 is selected from the group consisting of: Ar-Co-6alkyl, r9c(0)-, R^S02. 



r9r11nC(0)-, and " : 

r3 is selected from the group consisting of: H, Ci-6alkyl, C3.6cycloalkyl- 
5 Co-6alkyl and Ar-Co-6alkyl; 

R"^ is selected from the group consisting of: r5oC(0>, r5c(0)- and r5s02-; 
R^is selected from the group consisting of: Ci^galkyl, Ar-Co^galkyl and Het- 

Co-6alkyl; 

r6 is H; 

10 r7 is rIOoC(O); 

r8 is Ci_6alkyl; 

r9 is selected from the group consisting of: Cj.salkyl, Ar-Co-galkyl and Het- 
Co-galkyl; 

is selected from the group consisting of: Ci.6alkyl. Ai-CQ^^alkyi and Het- 

15 Co^galkyl; 

R'is H; 
R^'isH; 
R'^is H; and 

Z is selected from the.group consisting of: C(0) and CH2. 

20 

Even more preferred are such compounds of Formula I wherein R^ is selected from 
the group consisting of: Ar-Co-6alkyl, r9C(0)-, r9s02. 

Yet more preferred are compounds of Formula I wherein: 
25 r1 is 

O 




R 



3 



r2 is selected from the group consisting of: Ar-Co.6alkyl, r9c(0)- and r9s02; 
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r3 is selected from the group consisting of: H, methyl, ethyl, n-propyl, prop-2-yl, 
n-butyl, isobutyl, but-2«yl, cyclopropylmethyl, cyclohexylmethyl, 2-methanesulfinyl-ethyl, 

1- hydroxyethyl, tolnyl, naphthalen-2-ylmethyl, benzyloxymethyl, and hydroxymethyl; 

R"^ is r5C(0)-; 

r5 is selected from the group consisting of: 

methyl, especially halogenated methyl, more especially trifluoromethyl , especially 
C^^galkoxy substituted methyl, more especially phenoxy-methyl , 4-fluoro-phenoxy- 
methyl , especially heterocycle substituted methyl, more especially 2-thiophenyl-methyl ; 
ethyl, especially piperidia-l-yl-ethyl; 

butyl, especially aryl substituted butyl, more especially 4-(4-methoxy)phenyl-butyl; 
isopentyl; 
cyclohexyl; 

pentanonyl, especially 4-pentanonyl; 

butenyl, especially aryl substituted butenyl, more especially 4,4-bis(4- 
methoxyphenyl)-but-3-enyl; 
acetyl; 

phenyl, especially phenyl substituted with one or more halogens, more especially 
3,4-dichlorophenyl and 4-fluorophenyl, especially phenyl substituted with one or more 
aiyloxy or Cj^galkoxy groups, more especially 3,4-dimethoxy-phenyl, 3-ben2yloxy-4- 
methoxy-phenyl, especially phenyl substituted with one or more Cj^galkyl sulfonyl groups, 
more especially 4-methanesulfonyl-phenyl; 
benzyl; 

naphthalenyl, especially naphthylen-2-yl; 
benzo[l,3]dioxolyl, especially benzo[l,3]dioxol-5-yl; 
. furanyl, especially furan-2-yl, especiaUy substituted furanyl, such as 5-nitro-furan- 

2- yl, 5-(4-nitrophenyl)-furan-2-yl, 5-(3-trifluoromethyI-phenyl)-furan-2-yl,more especially 
halogen substituted furanyl, even more especially 5-bromo-furan-2-yl, more especially aryl 
substituted furanyl, even more especially 5-(4-chloro-phenyl)-furan-2-yl, more especially 
Ci-galkyl substituted furanyl, even more especially 3-methyl-furan-2-yl, 4-methyl-furan-2- 
yl, 2,5-dimethyl-fiiran-2-yl, and 2,4-dimethyl-furan-3-yl; 

tetrahydrofuranyl, especially tetrahydroftiran-2-yl; 

benzofuranyl, especially ben2ofiiran-2-yl, and substituted benzofiiranyl, more 
especially 5-(2-piperazin-4-carboxylic acid ferf-butyl ester- ethoxy) benzofaran-2-yl, 5-(2- 
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inorpholino4-yl-ethoxy)-ben2oftiran-2-yl, 5-(2-piperazm-l-yl-ethoxy)benzofiiran-2-yl, 5- 
(2-cyclohexyl-^thoxy)-benzofunm-2-yl; especiaUy Ci.6alkoxy substituted benzofuranyl, 
more especially 7-methoxy-ben2ofTiran-2-yI, 5-methoxy-benzofiiran-2-yl, 5,6-dimethoxy- 
benzofiiran-2-yl, especially halogen substituted benzofuranyl, more especially S-fluoro- 
5 benzofuran-2-yl, 5,6-difluoro-benzofuran-2-yl, especially Cj-galkyl substituted 

benzofuranyl, most especially 3-methyl-benzofuran-2-yl, 3,5-dimethyl-benzofuran-2-yl, 
and 3-ethyl-benzoftiran-2-yl; also 5-fluoro-3-methyl-benzofuran-2-yl, 6-fluoro-3-methyI- 
benzofuran-2-yl, 5-methoxy-3-methyl-benzofuran-2-yl, 4"methoxy-3-methyl-benzofuran-2- 
yl, and 6-methoxy-3-methyl-benzofuran-2-yl; 
10 naphtho[2,l-b]-furanyl, especially naphtho[2,l-b]-furan-2-yl, alkyl substituted 

naphtho[2,l-b]-furanyl. especially l-methyl-naphtho[2,l-b]-furan-2«yl; 

benzo[Z?]thiophenyl, especially benzo[fe]thiophen-2-yl; especially Cj^galkoxy 
substituted benzo[i>]thiophenyl, more especially 5,6-dimethoxy- benzo[fe]thiophen-2-yl; 

quinolinyl, especially quinolin-2-yl, quinolin-3-yl, quinolin-4-yl, quinolin-6-yl, and 
15 quinolin-8-yl; 

quinoxalinyl, especially quinoxalin-2-yl; 

1,8 naphthyridinyl, especially 1,8 naphdiyridin-2-yl; 

indolyl, especially indol-2-yl, especially indol-6-yl, indol-5-yl, especially Cj. 
galkyl substituted indolyl, more especially N-methyl-indol-2-yl; 
20 pyridinyl, especially pyridin-2-yl, pyridin-3-yl, pyridin-5-yl, especially Ci^galkyl 

substituted pyridinyl, more especially 2-methyl-pyridin-5-yl, and oxy-pyridinyl, especially 
l-oxy-pyridin-2-yland l-oxy-pyridin-3-yl;; 

furo[3,2-b]-pyridinyl, especially furo[3,2-b]-pyridin-2-yl, Ci^galkyl substituted 
furo[3,2-b]-pyridinyl, especially 3-methyl-furo[3,2-b]-pyridin-2-yl; 
25 thiophenyl, especially thiophen-3-yl, also thiophen-2-yl, especially Ci^galkyl 

substituted thiophenyl, more especially 5-methyl-thiophen-2-yland 5-methyl-thiophen-3-yl, 
especially halogen substituted thiophenyl, more especially 4,5-dibromo-thiophen-2-yl; 

thieno[3,2-fe]thiophene, especially thieno[3,2-fe]thiophene-2-yl, more especially 
Ci-6^1 substituted thieno[3,2-i]thiophene-2-yl, more especially 5-r6rr-butyl-3-methyl- 
30 thieno[3,2-fc]thiophene-2-yl; 

isoxazolyl, especially isoxazol-4-yl, especially C^^galkyl substituted isoxazolyl, 
more especially 3,5-dimethyl- isoxazol-4-yl; 
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oxazolyl, especially oxazol-4-yl, more especially 5-methyl-2-plienyl oxazol-4-yl, 2- 
phenyl-5-trifluoromethyl-oxazol-4-yl; and 

IH-benzoimidazolyl, especially IH-benzoimidazol-S-yl. 

5 r9 is selected from the group consisting of: 

methyl; 

ethyl, especially Cj^galkyl-substituted ethyl, more especially 2-cyclohexyl-ethyl; 
propyl; 

butyl, especially Ci^gbutyl, more especially 3-methylbutyl; 
10 rm-butyl, particularly when r2 is r9cm::(0); 

isopentyl; 

phenyl, especially halogen substituted phenyl, more especially 3,4-dichlorophenyl , 
4-bromophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fIuorophenyl, 2-chlorophenyl, 3- 
chlorophenyl, 4-chlorophenyi, especially Ci^galkoxy phenyl, more especially 3- 
15 methoxyphenyl, 4-methoxyphenyl, 3,4-dimethoxyphenyl, especially cyanophenyl, more 
especially 2-cyanophenyl; especially Ci^^aSkyl substituted phenyl, more especially 4-ethyl- 
phenyl, 2-methyl phenyl, 4-methyl phenyl, especially Ci^galkyl sulfonyl substituted 
phenyl, more especially 4-raethanesulfonyl phenyl, and 2-methanesulfonyl phenyl; 

toluyl, especially Het-substituted toluyl, more especially 3-(pyridin-2-yl)toluyl; 
20 naphthylene, especially naphthyl-2-ene; 

benzoic acid, especially 2-benzoic acid; 

benzo[l,3]dioxolyl, especially benzo[l,3]dioxol-5-yl; 

benzo[l,2,5]oxadiazolyl, especially benzo[l,2,5]oxadia2ol-4-yl; 

pyridinyl, especially pyridin-2-yl, pyridin-3-yl, especially 1-oxy-pyridinyl, more 
25 especially i-oxy-pyridin-2-yl, l-oxy-pyridin-3-yl; especially Ci^galkylpyridinyl, more 
especially 3-methyl-pyridin-2-yI, 6-methyl-pyridin-2-yl; 

thiophenyl, especially thiophenyl-2-yl; 

thiazolyl, especially thiazol-2-yl; 

IH-imidazolyl, especially lH-imidazol-2-yl, lH-imidazol-4-yl, more especially 
30 Ci^galkyl substituted imidazolyl, even more especially l-methyl-lH-imidazol-2-yl, 1- 
methyl-lH-imidazol-4-yl, and l,2-dimethyHH-imidazol-4-yl; 
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triazolyl, especially lH-[l,2,4]triazolyl, more especially lH-[l,2,4]triazol-3-yl, 
especially Ci^galkyl sabstituted lH-[l,2,4]triazolyl, more especiaUy 5-methyHH- 
[l,2,4]triazol-3-yl; and 

isoxazolyl, especially isoxazol-4-yl, especially Ci^galkyl substituted isoxazolyl, 
5 more especially 3,5-dimethyl- isoxa2ol-4-yl. 



R'is H; 
R^isH; and 
R'^isH. 

More preferred are compounds of Formula I wherein: 



r1 is 

O 




15 r2 is r9s02; 

r3 is isobutyl; 
r4 is r5c(0); 

r5 is selected from the group consisting of: 3-methyl-benzofuran-2-yl, thieno[3»2- 
fc]thiophen-2-yl, 5-methoxybenzofuran-2-yl, quinoxalin-2-yl, and quinolin-2-yl, preferably 
20 3-methyI-benzofuran-2-yl; 

r9 is selected from the group consisting of: pyridin-2-yl and l-oxy-pyridin-2-yl, 
preferably l-oxy-pyridin-2-yl. 

R*isH;and 

« 

R'" is H; 

25 

Most prefetied is such comqpound wherein: 
r5 is 3-methyl-ben2ofuran-2-yl; and 
is l-oxy-pyridin-2-yl. 
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An embodiment (lA) of the present invention provides compounds of Formula lA: 



N 



lA 

5 wherein: 

Rms selected from the group consisting of: 





e)„ . 



10 r2 is selected from the group consisting of: Ci.galkyI, Ar-CQ.galkyl, Het- 

Co-ealkyl, r9C(0)-, R9s02-. R9r11nC(0)-, and r9s02R11nC(0)-; 

r3 is selected from the group consisting of: Ci-galkyl, C3-6cycloalkyl-Co-62^11^1» 
C2-6alkenyl, C2-6alkynyl, Het-Co-6^yl Ar-Co.6alkyl, preferably Ci-6alkyl; 
15 r3 and R' may be connected to form a pyrrolidine, piperidine or morpholine ring; 

R4 is r5c(0)-; 

R^ is selected from the group consisting of : Ci-galkyl and Het-Co.6alkyl, 
preferably Ket-CQ^^Blkyl; 

R^ is selected from the group consisting of: Ci.6alkyl, C3.5cycloalkyl-Co.6alkyl, 
20 Ar-Co-6alkyl and Rtt-CQ^^alkyl; 

r11 is selected from the group consisting of: H, Ci-6alkyl, Ar-Co-6aIkyl and Het- 
Co_5alkyl, preferably H; 

R'isH; 

R" is H; 

25 R"' is selected from the group consisting of: H and Ci^galkyl, preferably H; 
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R'^ is selected from the group consisting of: Ci^ealkyl C3.5cycloalkyl-Co.6alkyl 
C2-6alkenyl, C2-6alkynyl, HetCo^galkyl and ArCo^galkyl; and 

n is an integer from I to 5, preferably n is 3; 
and phannaceutically acceptable salts, hydrates and solvates thereof. 

5 



La embodiment lA, when R^ is 




R^ is preferably Ci-galkyl; 

r3 is more preferably selected from the group consisting of: but-2-yl and isobutyl. 
10 r3 is most preferably isobutyl. 

r4 is r5c(0)-. 

is selected from the group consisting of : Ci-6aU9l and Het-Co.6alkyl, 
preferably Het-Ci^galkyl; 

More preferably, R^ is selected from the group consisting of: 
15 piperidin-ethyl, especially piperidin-l-yl-ethyl; 

benzo[l,3]dioxolyl, especially benzo[l,3]dioxol-5"yl; 
furanyl, especially furan-2-yl, especially aryl substituted ftiranyl, such as 5-(3- 
trifluoromethyl-phenyl)-furan-2-yl, more especially Ci.5alkyl substituted furanyl, even 
more especially 3-methyl-furan-2-yl, 4-methyl-furan-2-yl, 2,5-dimediyl-furan-2-yl, and 
20 2,4-dimethyl-furan-3-yl; 

benzoftiranyl, especially benzofuran-2-yl, especially Ci.galkoxy substituted 
benzofuranyl, more especially 5-methoxy"benzofiQran-2-yl, especially halogen substituted 
benzofuranyl, more especially 5-fluoro-benzoftu:an-2-yl, especially Cj^galkyl substituted 
benzofuranyl, most especially 3-methyl-benzofuran-2-yl, 3,5-dimethyl-benzofuran-2-yl, 
25 and 3-ethyl-benzofuran-2-yl; also 5-fluoro-3-methyl-benzofuran-2-yl, 5-methoxy-3-methyl- 
benzofuran-2-yl, 4-methoxy-3-methyl-benzofuran-2-yl, and 6-methoxy-3-methyl- 
benzofuran-2-yl; 

naphtho[2,l-b]-furanyI, especially naphtho[2,l"b]-fiiran-2-yl, Ci^galkyl substituted 
naphtho[2,l-b]-faranyl, especially l-methyl-naphtho[2,l-b]-furan-2-yl; 
30 benzo[i]thiophenyl, especially benzo[i]thiophen-2-yl; 

quinolinyl, especially quinolin-2-yl; 
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qainoxalinyl, especially quinoxalm-2-yl; 

pyridinyl, especially pyridin-2-yl, pyridin-3-yl, pyridin-5-yl, and oxy-pyridinyl, 
especially l-oxy-pyridin-2-yl and l-oxy-pyridin-3-yl; 

ftu:o[3,2-b]-pyridinyl, especially furo[3,2-b]-pyridin-2-yl, Ci_5alkyl substituted 
5 furo[3,2-b]-pyridin-2-yl, especially 3-methyl-fiiro[3,2-b]-pyridin-2-yl; 

thiophenyl, especially thiophen-3-yl, and thiophen-2-yl, Cj^galkyl substituted 
thiophenyl, especially 5-methyl-thiophen-2-yland S-methyl-thiophen-S-yl; and 

thieno[3^-6]thiophene, especially thieno[3»2-Z^]thiophene-2-yl; and 

IH-benzoimidazolyl, especially IH-benzoimidazol-S-yl. 
10 is more preferably selected from the group consisting of: 

3-methyl-benzofuran-2-yl, thieno[3,2-fc]thiophen-2-yl, 5-methoxybenzofuran-2-yl, 
quinoxalin-2-yl, and quinolin-2-yL 



fV O 




In embodiment lA, when r1 is 

15 

r3 is selected from the group consisting of: Ci-6alkyl, C3-6cycloalkyl-Co-6all'^l> 
C2-.6alkenyl, C2-6aikynyl, Het-CQ-fi^^l Ai-CQ^^2i&yh 

r3 is preferably Ci-6alkyl, C3-6cycloalkyl-Co-6alkyl, and Ai-CQ^^alkyL 

R^ is more preferably selected from the group consisting of methyl, ethyl, n-propyl, 
20 n-butyl, isobutyl, t-butyl, cyclohexylmethyl, and toluyl. 

R'^is selected from the group consisting of: Cj-galkyl, Cs-gcycloalkyl- 
Co-6alkyl, C2-6alkenyl, C2-6alkynyl, HetCo-6^yl ArCo^galkyl; 

R"" is preferably Ci-galkyl; 

R*^ is more preferably selected from the group consisting of methyl, ethyl, n- 
25 propyl, n-butyl, isobutyl and t-butyl. 

Most preferably R"*' is methyl. 

In such compounds, R' and R^ are as described above wherein 
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O 




5 n is an integer of from 1 to 5; preferably 3; and 

are as described above wherein 



O 




The cyclic ring may be unsubstituted or substituted with one or more of Ci-6alkyl, 
10 C3.6cycloalkyI-Co-6alkyl, C2-6alkenyl, C2.6alkynyl, HetCo-ealkyl, ArCo-ealkyl, or 
halogen. 

The cyclic ring is preferably unsubstituted. 

In embodiment lA, is selected from the group consisting of: 

15 

Ci.6alkyl, Ar-Co.6alkyl, Het-Co.6alkyl, R^C(0)-, R^S02-, R^RI 1nC(0)-, and 
r9s02R*1nC(0)-. 

More preferably r2 is selected from the group consisting of: Ar-Co-6alkyl, 
20 r9c(0>, r9s02, and r9r1 1nC(0)-. 

Even more preferably, is selected from the group consisting of: Ar-C0-6alkyl. 
r9C(0)-, and r9s02. 

25 Most preferably r2 is r9s02. 
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In such embodiment: 

is selected from the group consisting of: Ci^^aSkyl, C3.gcycloalkyl-Co-6alkyl, 
Ar-Co-63llq^l' 2nd Het-Co^galkyl. 

r9 is preferably selected from the group consisting of: Cj^galkyl, Ar-Co-galkyl, 
5 and Het-Co^galkyl. 

More preferably, is selected from the group consisting of: 

ethyl, especially Cj^galkyl-substituted ethyl, more especially 2-cyclohexyl-ethyl; 

propyl, especially prop-l-yl; 

isopentyl; 

10 butyl, especially but-l-yl; 

phenyl, especially halogen substituted phenyl, more especially 3-fluorophenyl, 4- 
fluorophenyl, 2-chlorophenyl; especially Cj^galkyl substituted phenyl, more especially 4- 
ethyl-phenyl, 2-methyl phenyl, 4-methyl phenyl, especially Ci^gaUcyl sulfonyl substituted 
phenyl, more especially 4-methanesulfonyl phenyl, and 2-methanesulfonyl phenyl; 

15 pyridinyl, especially pyridin-2-yl, 1-oxy-pyridinyl, more especially 1-oxy-pyridin- 

2-yl; 

IH-imidazolyl, especially lH-imida2ol-2-yl Ci.6alkyl substituted imidazolyl, 
especially l-methyl-lH-imidazol-2-yl; and 

isoxazolyl, especially isoxazol-4-yl, Ci>.5alkyl substituted isoxazolyl, especially 
20 3,5-dimethyl- isoxazol-4-yL 

When r2 is r9s02, R^ is most preferably selected from the group consisting of: 
pyridin-2-yl and l-oxy-pyridin-2-yl. 

25 When r2 is R^SC^R^ 1nC(0)-, r9 is preferably Ar-Co-6alkyl, more preferably 

At, most preferably substituted phenyl such as 2-methyl phenyl, 4-methyi phenyl, 2-chloro 
phenyl. 4-fluoro phenyl. 

When r2 is r9c(0)-, r9 is preferably selected from the group consisting of 
30 Ci^galkyl, C3.6cycloalkyl-Co.5alkyl, and Het-Co-6^yl» t^otc preferably l-oxy-pyridin-2- 
yl, 2-cyclohexyl ethyl, and isopentyl. 

When r2 is r9s02R^ 1nC(0)-, rI* is selected from the group consisting of: 
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H, Ci.6alkyl. Ar-Co.6alkyl and Het-Co^alkyl. Preferably in such embodiment, rH is H. 

r2 may suitably be selected fix)m the group consisting of: 
Ci.6alkyl, Ar-Co-6aUQ^l and Het-Co-ealkyl, preferably Ci^alkyl and Het- 
5 Co.6alkyl, 

When r2 is Ar-Co^galkyl, R^ is preferably phenyl, especially substituted phenyl, 
more especially halogen substituted phenyl, even more especially 2-fluorobenzyl. 

10 When R^ is Ci.galkyl, r2 is preferably selected from 1-propyl, 1-butyl, and l-pentyl. 

When r2 is Het-Co.6alkyl, Het-Co.6alkyl is preferably Het-methyl, and Het in 
Het-methyl is preferably selected from the group consisting of: 

pyridinyl, especially pyridin-2-yl, Ci.6alkylpyridinyl, especially 6-methyl-pyridin- 

15 2-yl; 

thiophenyl, especially thiophene-2-yl; 
benzo[b]thiophen-2-yl; 

thiazolyl, especially thiazol-4-yl such as isothiazol-3-yl; 
IH-imidazolyl, especially lH-imida2ol-2-yl, Ci.6alkyl substituted imidazolyl, 
20 especially l-methyl-lH-imidazol-2yl; 

triazolyl, especially 3H-tl,2,3]triazoIyl, more especially 3H-[1.2,3]triazol-4-yl, 
especially Ci.6alkyl substituted 3H-[l,2,3]triazolyl, more especially 3-phenyl-3H- 
Il,2,3]tria2olyI -4-yl; 

quinolinyl, especially quinolin-2-yl, quinolin-2-yl; 
25 furanyl, especially furan-2-yl, especially substituted furanyl, such as 5-ethyl-furan- 

2-yl; 

thieno[3,2-b]thiophene, especially thieno[3,2-b]thiophene-2-yl, Cj.galkyl 
substituted thieno[3,2-b]thiophene-2-yl, especially 3,4-dimethyl-thieno[3,2-b]thiophene-2-yl. 

30 The compounds of embodiment lA have the same uses described throughout this 

specification for compounds of Formula 1. The compounds of embodiment lA may be 
formulated into pharmaceutical compositions and used in methods of treatment as 
described for compounds of Formula I throughout this specification. 
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Compounds of Formula I selected from the following group are particularly 
preferred embodiments of the present invention: 



Example Chemical Name 

No- 

1 {(S)-l-[l-((S)-2-Benzyloxycarbonylamino-4-methyl-pentanoyl)-3- 

oxo-a2epan-4-ylcarbamoyl}carbamic acid benzyl ester; 

2 Naphthylene-2-carboxylic acid[(S)- l-(l-benzyl-3-oxo-a2epan-4- 

ylcarbamoyl)-3-methyl-butyl]amide; 

3 Benzo[l,3]dioxole-5-carboxylic acid [(S)-l-(l-benzyl-3-oxo- 

azepan-4-ylcarbamoyl)-3-methyl-butyl]amide; 

4 Benzoftiran-2-carboxylic acid [(S)-l-(l-benzyl-3-oxo~azepan-4- 

ylcarbamoyl)-3-methyl-butyl]amide; 

5 Benzo[b]thiophene-2-carboxylic acid [(S)-l-(l-benzyl-3-oxo- 

a2epan-4-ylcarbamoyl)-3-methyl-butyllamide; 

6 Naphthylene-2-sulphonyl [(S)-l-(l-benzyl-3-oxo-azepan-4- 

ylcarbamoyl)-3-raethyl-butyl]-amide; 

7 Quiaoline-2-carboxylic acid [(S)-l-(l-benzyl-3-oxo-a2epan-4- 

ylcarbamoyl)-3-methyl-butyl]amide; 

8 3,4-dichlorobenzoic acid [(S)-l-(l-benzyl-3-oxo-azepan-4- 

ylcarbamoyl)-3-methyl-butyl]amide; 

9 4-{ (S)-Methyl-2-[(quinoline-2-carbony l)-amino]pentanoylamino ) 

3-oxo-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]azepanium; 

10 l-((S)-2-Benzyloxycarbonylamino-4-methyl-pentyl)-4-{(S)-4- 

methyl-2-[(2-quinoiline-2-carbonyl)-amino]-pentanoylamino)-3- 
oxo-azepanium; 

11 l-Benzoyl-4-((S)-2-(benzo[l,3]dioxole-carbonylamino)-4-methyl- 

pentanoylamino)-3-oxo-azepanium; 

12 l-Benzoyl-4-((S)-2-(4-fluoro~benzoylamino)-4-methyl- 

pentanoylamino)-3-oxo-azepanium; 

13 3-Oxo-4-((S)-4-methyl-2-{ [5-(2-morphoIino-4-yl-edioxy> 

benzofuran-2-carbonyl]amino}-pentanoylamino)-l-(4-methyl- 
pentanoyl)-azepanium; 
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5-(2-MorphoIin-4-yl-ethoxy)-benzoftiran-2-carboxylic acid [(S)-l- 

(l-benzenesulfonyl-3-oxo-azepan-4-ylcarbamoyl)-3>methyl- 

butyljamide; 

4- ((S)-4-Methyl-2-{[5-(2-moipholino-4-yl-ethoxy)-beii2ofu^ 
caibonyl]ainino }-pentanoylanuiio)-3-oxo-a2epane- l-carboxylic 
acid pbenylamide; 

5- (2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid ((S)- 
3"methyH-{3-oxo-l-[2-(3-pyridin-2-yl-phenyl)acetyl]-azepan-4- 
ylcarbamoyl }-butyl)amide; 

5-(2-Morpholino-4-yl-ethoxy)-beii2oftiran-2-carboxylic acid [(S)- 
l-(benzoyl-3-oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]ainide; 
5-(2-Pyrrolidin-l-yl-ethoxy>benzofuran-2-carboxylic acid [(S)-l- 
(l-benzenesulfonyl-3-oxo-azepan-4-ylcarbainoyl)-3-methyl- 
butyl]aniide; 

5-(2-Piperidin-l-yl-ethoxy)-benzofuran-2-carboxylic acid [(S)-l- 

(l-benzenesulfonyl-3-oxo-azepan-4-ylcari)amoyl)-3-methyl- 

butyljamide; 

5-(2-Morpholino-4-yl-ethoxy)-benzofuraii-2-carboxylic acid ((S)- 
3-methyl- 1- { 3-oxo- l-[2-(3-pyridin-2-yl-phenyl)ethyl]-azepan~4- 
ylcarbamoyl}-butyl)amide; 

Naphthlene-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[2-(3- 
pyridin-2-yl-phenyl)ethyl]-a2epan-4-ylcarbamoyl}-butyl)aimde; 
lH_Indole-2-carboxyHc acid ((S)-3-methyl-l-{3-oxo-l-[2-(3- 
py ridin-2-yl-phenyl)ethy l]-a2epan-4-y Icarbamoyl } -buty l)amide; 
lH-Indole-2-caiboxylic acid [(S)-l-(l-benzenesiilfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl)amide; 
Benzofuran-2-carboxylic acid [(S)-l-(l-benzenesulfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl]amide; 
Benzofuran-2-carboxylic acid [(S)-3-'methyl-l-{3-oxo-l-[2-(3- 
pyridin-2-yl-phenyl)ethyl]-azepan-4-ylcarbainoyl}-butyl)aimde; 
5-(2-Morpholino-4-yl-ethoxy)-benzofiiran-2-carboxylic acid [(S)- 
3-methyH-(3-oxo- l-phenethyl-azepan-4-ylcarbamoyl]- 
butyl} amide; 
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27 Naphthylene-2-carboxylic acid [(S)-3-methyH-(3-oxo-l- 

phenetfayl-azepan-4-ylcarbamoyl]-butyl }aimde; 

28 Benzofuraii-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine- 

2- sulfonyl)-azepan-4-ylcarbainoyl]-butyl}-amide; 

29 Naphthylene-2-carboxylic acid { (S)-3"methyl- 1 -[3-oxo- 1- 

(pyridiiie-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}-aimde; 

30 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid {(S)- 

3- methyl-l-[3-oxo-l--(pyridine-2-sulfonyl)-azepan-4-ylcarbainoyl]- 
butyl} -amide; 

31 4-((S)-4-Methyl-2-{[(5-(2-morpholin<>4-yl-ethoxy)-benzofuran-2^ 

carbonyi]-amino}-pentanoylaniino)-3-oxo-azepane-l-carboxylic 
acid tert-butyl ester; 

32 4-((S)-4-Methyl-2-{ [(5-(2-moipholinc>4-yl-ethoxy)-benz»ftiran-2- 

caiboxylic acid [(S)-3-methyH-(3-oxo-azepan-4-ylcarbamoyl]- 
butyl}amide; 

33 4-Methyl-pentanoic acid { 3-oxo- l-[2-(3-pyridin-2-yl-phenyl- 

acetyl]-azepaii-4-y 1 } -amide; 

34 ((S)-3.MethyH-{3-oxo-l-[2-(3-pyridin-2-yl-phenyl>acetyl]- 

azepan-4-ylcarbamoyl}-butyl)-naphthylene-2-methyl-carbamic 
acid tert-butyl ester; 

35 (S)-4-Methyl-2-[(naphthylen-2-yhnethyl)-amino]-pentenoic acid 

[3-oxo-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]-azepan-4-yl}-amide; 

36 4-[2-(2-{(S)-3-Methyl-l-[3-oxo-l-(pyidine-2-sulfonyl)-azepan-4- 

ylcarbamoyl]-butylcarbamoyl}-benzofuran-5-yloxy)-ethyl]- 
piperazine-l-carboxylic acid tert-butyl ester; 

37 5-(2-Piperizin-l-yl-ethoxy)-benzofuran-2-carboxylic acid {(S)-3- 

methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3- 
butyl} -amide; 

38 5-(2-CycIohexyl-ethoxy)-ben2ofuran-2-carboxylic acid {(S)-3- 

methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]- 
butyl} amide; 
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5-(2-Cyclohexyl-ethoxy)-benzofuran-2-carboxylic acid ((S)-3- 
methyl- 1- { 3-oxo- l-[2-(3-pyridin-2-yl-phenyl)etliyl]-azepan-4- 
ylcaibamoyl } -butyl)ami(le; 

4- [2-(2-{(S)-3-Methyl-l-[3-oxo-l-(3-pyridin-2-yl-phenyl)-ethyl 
[azepan-4-ylcarbamoyl]-butylcarbamoyl}-benzofuran-5-yloxy)- 
ethylj-piperazine-l-carboxylic acid tert-hutyl ester; 

5- (2-piperizdD-l''yl-ethoxy)-beii2ofuran-2-carboxylic acid ((S)-3- 

methyH-{3-oxo-l-[2-(3-pyridiii-2-yl-phenyl)ethyl]-azepan-4- 
ylcarbamoyl }-butyl)aniide; 

(S>4-Methyl-2-(methyl-naphthalen-2-ylmethyl-amino)pentanoic 
acid [3-oxo-l-(pyridine-2-suIphoiiyl)-azepan-4-yl]-amide; 
(S)-4-Methyl-2-(methyl-naphthalen-2-ylmethyl-aiiiino)pentanoic 
acid {3-oxo-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]-azepan-4-yl}- 
amide; 

5-(2-Moi:pholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid 
methyl ((S)-3-methyl- 1-{ 3-oxo- l-[2-(3-pyridiii-2-yl- 
phenyl)a.cetyl]-azepan-4-ylcarbamoyl}-butyl)ainide; 
Ben2ofuran-2-carboxylic acid methyl {(S)-3-methyl-l-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl)-3-methyl-butyl]- 
amide; 

2,2,2-Trifluoro-N-((S)-3-methyH- { 3-oxo- l-[2-(3-pyridm-2-yl- 

phenyl)-acetyl]-azepan-4-ylcarbamoyl}-butyl)-N-naphthylen-2- 
ylmethyl-acetamide; 

4-[(S)-(Methanesulphonyl-naphthylen-2-yImethyl-amino)-4- 
methyl-pentanoylamino]-3-oxo-a2epane-l-carboxylic acid benzyl 
ester, 

Quiiiolme-2-carboxylic acid {(S)-3-methyH-[3-oxo^l-(pyridine- 
2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide; 
Quinoline-8-carboxylic acid {(S)-3-methyH-[3-oxo-l-(pyridine- 
2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}amide; 
Quinoline-6-caiboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine- 
2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}amide; 
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5 1 Quinoline-4-carboxylic acid { (S)-3-inethyl- l-[3-oxo- l"(pyridme- 

2-siilfonyl)-azepan-4-ylcarbamoyl]-butyl}ainide; 

52 QuiDoline-3-carboxylic acid {(S)-3-methyI-l-[3-oxo-l-(pyridine- 

2-sulf onyl)-azepan-4-ylcarbainoyl]-butyl } amide; 

53 Isoquinoline-3-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 

(pyridine-2-sulf ony l)-a2epaii-4-ylcarbamoyll-butyl } amide; 

54 Isoquinoline-l-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 

(pyridine-2-svdfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; 

55 Quinoxaline-2-carboxylic acid { (S)-3-methyl-l-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}amide; 

56 Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-batyl}amide; 

57 l,8-Naphthyridine-2-carboxyIic acid {(S)-3-methyH-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; 

58 lH-Indole-2-carboxylic acid { (S)-3-methyl- l-[3-oxo- l-(pyridine- 

2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; 

59 57Methoxy-benzofuran-2-carboxylic acid {(S)-3-'methyH-[3-oxo- 

l-(pyridine-2-sulfonyl)-azepan-4-ylcaibamoyl]-buty 1 } amide ; 

60 5-Bromo-furan-2-carboxylic acid {(S>-3-methyH"[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-y lcarbamoyl]-buty 1 } amide; 

61 Furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2- 

sulf onyl)-azepan-4-y lcarbamoyl]-butyl } amide; 

62 5-Nitro-furan'-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 

(pyridine-2-sulf ony l)-azepan-4-ylcarbamoyl]-butyl } amide; 

63 5-(4-Nitro-phenyl)-fiiran-2-carboxylic acid {(S)-3-me1iiyl-l-[3- 

0X0- l-(pyridine-2-siilf ony l)-azepan-4-ylcarbamoyl]-butyl } amide; 

64 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-3- 

methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl} amide; 

65 Tetrahydro-furan-2-caiboxylic acid { (S)-3-methyH-[3-oxo- 1- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyi}amide; 

66 (S)-4-Methyl-2-(2-phenoxy-acetylamino)-pentanoic acid [3-oxo- 

(pyridine-2-sulfonyl)-azepan-4-yl]-amide; 
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67 (S)-2-[2-(4-Huoro-phenoxy)-acetylaimno]-4-methyl-pentaiioic 

acid [3-ox<>(pyridine-2-suIfonyl>azepan-4-yl]-amide; 

68 Benzofuran-2-caiboxylic acid {(S)-3-methyH-[3-oxo-I-<pyridine- 

2-carbonyl)-azepan-4-ylcarbamoyl)-3-butyl]-ainide; 

69 Beiizofuran-2-carboxylic acid {(S>3-methyH-[3-oxo-l-(l-oxy- 

pyridine-2-carbonyl)-azepan-4-ylcarbamoyl]-butyl ) amide; 

70 4-((S>2-teit-Butylcarbonylamino-4-methyl-pentanoyIamino)-3- 

oxo-azepane-l-carboxylic acid benzyl ester, 

71 5,6-Dimethoxy-beiizofuraii-2-carboxylic acid {(S)-3-methyH-[3- 

oxo-l-(l-methyl-lH-iniidazole-4-sulfonyl)-azepan-4- 
ylcarbamoy]]-butyl }airdde; 

72 BenzofLiran-2-carboxylic acid {(S)-3-methyl-l-[l-(5-methyl-lH- 

[l,2,4]triazole-3-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]- 
butyl}ainide; 

73 Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(l-methyl-lH- 

imidazole-3-sulf onyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl } amide; 

74 Benzofuran-2-carboxylic acid {(S)«3-methyH-[l-(lH-imidazole- 

2-sulfonyl)-3-oxo-azepan-4-y Icarbamoy l]-butyl } amide; 

75 Beiizofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(tbiazole- 

2- sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aimde; 

76 Benzofuran-2-carboxylic acid {(S)-3-methyH-[l-(l-methyl-lH- 

imidazole-4-sulfonyl)-3-oxo-azepaii-4-ylcarbamoyl]-butyl}amide; 

77 5-(4-Oxy-morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid 

{(S)-3-methyH-[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl]-butyl }amide; 

78 Benzofiiran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(pyridiiie- 

3- sulf onyl)-azepan-4-ylcarbamoy l]-butyl } amide; 

79 Benzofiiran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy- 

pyridiiie-3-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide; 

80 Quinoline-3-carboxylic acid {(S)-l-(3,4-dichloro-beiizene- 

sulfonyl)-3-oxo-azepan-4-ylcarbamoyl)]-3-methyl-butyl}-amide; 
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5-Hydroxy-benzofuran-2-carboxylic acid {(S)-3-inethyl-l-[l-(l- 
methyl-lH-inMdazole-4-siiIfonyl)-3"OXo-azepan-4-ylcarbamoyl]- 
butyljamide; 

Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 

pyridine-2-sulfoiiyl)-azepan-4-ylcarbamoyl)]-3-methyl-butyl}- 

amide; 

2"(4-{ (S)-2-{ (Benzofuran-2-carbonyl)-aimno}--4-inethyl- 
pentanoylamino }-3-oxo-azepane-l-sulfonyl)-beiizoic acid; 
3-(4- { (S)-2- { (Benzofuran-2-carbonyl)-amino]-4-methyl- 
peiitaiioylainino}-3-oxo-azepaiie-l-sulfonyl)-benzoic acid; 
Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 
(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbainoyl]-butyl}amide; 
5-Bromo-ftiran-2-carboxylic acid {(S>3-methyl-l-[3-oxo-l-(l- 
oxy-pyridine-2-sulfonyl>azepan-4-ylcaibamoyl]-butyl}anude; 
5,6-Dimetlioxy-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3- 
oxo- 1-( l-oxy-pyridine-2-sulf onyl)-azepan-4-ylca^baInoyl]- 
butyl}amide; 

l-Oxy-pyridine-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl }amide; 
(S)-4-Methyl-2-(pyridine-2-sulfonylamiiio)-pentanoic acid [3-oxo- 
l-(pyridine-2-sulfonyi)-azepan-4-yl]-aimde; 
(S)-2-(3-Benzyl-ureido)-4-methyl-pentanoic acid [3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-yl]-araide; 
(S)-4-Methyl-2-(3-phenyl-uriedo)-pentanoic acid [3-oxo-l- 
(pyridine-2-sulfonyl)-azepaii-4-yl]-ainide; 
Benzofuran-2-carboxylic acid {(S)-l-[6,6-dimethyl-3-oxo- 
l(pyridine-sulphonyl)-azepan-4-ylcaibamoyl]-3-methyl-butyl}- 
amide; 

5-Methoxy-ben2ofuran-2-carboxylic acid {(S)-'3-inethyH-[3-oxo- 

l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 

butyl}amide; 
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Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyH-[3-oxo- 

l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 

butyl}amide; 

Quinoxaline-2-caiboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcaji)amoyl]-butyI}ainide; 
Quinoline-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide; 
Thiophene-3-carboxylic acid {(S>3-methyl-l-[3-oxo-l-(l-oxy- 
pyridme-2-sulfonyl)-azepan-4-ylcaibamoyl]-butyl}aimde; 
lH-Indole-5-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-' 
pyridiiie-2-sxilf onyl)-azepan-4-y lcarbamoyl]-buty 1 } amide; 
Benzo[l,3]dioxole-5-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l- 
oxy-pyridine-2-sulf ony l)-a2epan-4-y lcarbamoyl]-butyl } amide; 
Fiiran-2-caiboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy- 
pyridine-2-siilfonyl)-azepan-4-ylcarbamoyl]-butyl }amide; 
(S)-4-Methyl-2-(2-thiophen-2-yi-acetylainino)-pentanoic acid [3- 
oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-yl]-amide; 
lH-Indole-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcaibamoyl]-butyl}amide; 

4- Fluoro-{(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2-sulphonyl>- 
azepan-4-carbamoyl]-butyl}-benzamide; 

5- (2-Morpholin-4-yl-ethoxy)-benzofuran-2-carboxylic acid {(S)-3- 
methyl-l-[3-oxo-(l-oxy-pyridine2-sulphonyl)'azepaii-4- 
ylcarbamoyl]- -buty}-amide; 

Thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-suIfonyl)-azepan-4-yIcarbamoyi]-biityl}amide; 
3-Methyl-benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; 

6- Methyl-N-{(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine-2- 
sulfonyl)-azepan-4-ylcaibamoyl]-butyl}-mcotinamide; 
(S)-4-Methyl-2-(2-thiophen-yl-acetylammo)-pentanoicacid'-[3- 
oxo-l-(pyridine-2-siilfonyl)-azepan-4-yl]-butyl}amide; 
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109 lH-Indole-6-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine- 

2-sulfonyl)-azepan-4-ylcart)amoyl]-butyl}amide; 

110 Benzo[l,3]dioxole-5-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbainoyl]-butyl}aimde; 

111 3,4-Dihydro-2H-ben2o[b] [1 ,4]dioxepine-7-carboxylic acid { (S)-3- 

methyl- l-[3-oxo- l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl] butyl }aniide; 

112 5-Methyl-thiophene-2-caiboxyiic acid {(S)-3-methyH-[3-oxo-l- 

(l"Oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyll-butyl}aimde; 

113 4,5-Dibromo-thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo- 

l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 

butyl} amide; 

114 3,5-Dimethyl-isoxazole-4-caiboxylic acid {(S)-3-inethyl-l-[3-oxo- 

l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl}amide; 

1 15 (S)-2-(2-Ben2yloxy-acetylamino)-4-inethyl-pentanoic acid[l-(4- 

methoxy-benzenesulfonyl)-3-oxo-a2epaii-4-yl]-amide; 

116 5-(3-Trifluoromethyl-pheiiyl)-fiiran-2-carboxylic acid {(S)-3- 

methyH-[3-oxo-l-(l-oxy-pyridiiie-2-sulfonyl)-azepan-4- 
ylcaibamoyl]-butyl}aimde; 

1 17 5-Methyl-2 -phenyl-oxa2ole-4-carboxylic acid { (S)-3-methyH-[3- 

oxo-l-(l-oxy-pyridine-2*sulfoiiyl)-azepan-4-ylcarbamoyl]- 
butyljairdde; 

118 Benzofuran-2-carboxylic acid {(S)-l-[ l-(3,4-dimethoxy- 

benzenesulfoDyI>3-oxo-azepan-4-ylcarbamoyl]-butyl}-aniide; 

119 Benzofuran-2-carboxylic acid { (S)-l-[l-(4-bromo- 

ben2enesulfonyl)-3-oxo-azepan-4-ylcarbanioyl]-3-methyl-butyl}- 
amide; 

120 Benzofuran-2-carboxyIic acid {(S)-l-[l-(ben2o[l,2,5]oxadiazole- 

4-sulfonyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl--butyI}-ainide; 

121 Benzofuran-2-carboxylic acid {(S)-l-[l-(3,5-dimethyl-oxazole-4 - 

suIfonyI)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-a3mide; 
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3-Methyl-ben2ofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 
(pyridine-2-sulf onyl>azepan-4-ylcarbamoyl]-butyl ) amide; 
Thieno[3,2-b]thiophen6-2-cart)oxylic acid {(S)-3-metfayl-l-[3-oxo- 

1- (pyridine-2-sulfonyl)-a2»pan-4-ylcarbamoyl]-butyl}amide; 
5-/€/t-Butyl-3-methyl-thieno[3>b]tUcpfaene-2-carboxylicacid 
{ (S)-3-methyl- l-[3-oxo- l«(pyridine-2-sulfonyl)-a2epan-4- 
ylcaibamoyll-butyl } amide; 

5-MethyI-2-phenyl-oxazole-4-carboxylic acid {(S)-3-methyl-l-[3- 
oxo-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide; 

2- Phenyl-5-trifluoromethyl-oxazole-4-carboxylic acid {(S)-3" 

methyH-[3-oxo-l-(pyridine-2-suifonyl)-a2epan-4-ylcaibamoyl]- 
butyl) amide; 

Quinoline-2-carboxylic acid [(S)-l-(l-methanesulfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide; 
l-Methyl-lH-indole-2-carboxylic acid [(S)-l-(l-methanesuIfonyl- 

3- oxo-a2epaii-4-ylcarbamoyl)-3-methyl-butyl]-amide; 
Riran-2-carboxylic acid {[(S)-l-(l-methanesuifonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butylcarbamoyl]-methyl)-amide; 
5-Methoxy-benzofuran-2-carboxylic acid [(S)-l-(l- 

methanesulfonyl-3-oxo-a2epan-4-ylcaibamoyl>-3-methyl-butyl]- 
amide; 

Quinoxaline-2-carboxylic acid [(S)-l-(l-methanesulfonyl-3-oxo- 
azepan-4-yicarbamoyl)-3-methyl-butyl]-amide; 
5-(4-Chloro>phenyl)-furan-2-carboxylic acid {(S)-3-methyH-[3- 
0X0- 1 -(py ridine-2-sulf ony l)-azepaB-4-ylcarbamoy l]-butyl } amide; 
(S)-2-[2-(4-Methoxy-phenyl)-acetylamino)-4-methyl-peiitanoic 
acid (l-methanesuIfonyl-3-;oxo-azepan-4-yl)-amide; 
Quinoline-2-carboxylic acid {[(S)-l-[l-(2-cyano- 

ben2enesulfonyI)-3-oxo-azepan-4-ylcart)amoyl]-3-methyl-butyI}- 
amide; 

1-Methyl-lH-indole -2-carboxylic acid {[(S)-l-[l.(2-cyano- 

ben2enesulfonyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl-butyl}- 
amide; 
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Furan-2-carboxylic acid ({(S)-l-[l-(2-cyano-beiizenesulfonyl)-3- 

oxo-a2epan-4-ylcarbamoyl]-3-methyl-butylcarbamoyl}-methyl)- 

amide; 

5-Methoxy-ben2ofuran-2-carboxylic acid {(S)-l-[l-(2-cyano- 

benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Quinoxaline-2-carboxylic acid {(S)-l-[l-(2-cyano- 

benzenesulfonyi)-3-oxo-azepan-4-ylcarbamoyl]-3-inethyl-butyl}- 

anude; 

(S)-2«[2-(4-Methoxy-phenyl)-acetylamino)-4-methyl-pentanoic 
acid [l-(2-cyano-benzenesulfonyl)-3-oxo-azepan-4-yl]-amide; 
Quinoline-2-carboxyKc acid {[(S)-l-[l-(4-methoxy- 
benzenesulfonyl)-3-oxo-a2epan-4'ylcarbamoyl]-3-methyl-butyl}- 
amide; 

.l-Methyl-lH-indole-2-carboxylic acid {[(S)-l-[l-(4-methoxy- 

bei}zenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Furan-2-caiboxylic acid ({(S)-l-[l-(4-methoxy-benzenesulfonyl)- 
3-oxO"azepan-4-ylcarbamoyl]-3-methyl-butylcarbamoyl}-methyl)- 
amide; 

5-Methoxy-benzoftiran-2-carboxylic acid {[(S)-l-[l-(4-methoxy- 
benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

Qumoxaline-2-caiboxylic acid {[(S)-l-[l-(4-methoxy- 

beiizenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

(S)-2«[2-(4-Methoxy-phenyI)-acetylamino)-4-methyl-pentanoic 
acid [l-(4-methoxy-benzenesulfonyl)-3-oxo-azepan-4-yl]-amide; 
l-Methyl-lH-indole-2-carboxylic acid {[(S)-l-[l-(4-fluoro- 
benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 
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Furaii-2-cari)0xylic acid ({(S)-l-[l-(4-fluoro-benzenesulfonyl)-3- 

oxo-azepan-4-ylcarbamoyl]-3-methyl-butylcarbainoyl}-methyl)- 

amide; 

5-Methoxy-beiizofuran-2-carboxylic acid {[(S)-l-[l-(4-fluoro- 

benzenesulfonyl)-3-ox(>-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

Qiiinoxaline-2-carboxyIic acid {[(S)-l-[l-(4-fluoro 

benzenesulfonyl)-3-oxo-azepan-4-yIcarbamoyI]-3-methyl-butyl}- 

amide; 

(S)-2-[2-(4-Methoxy-phenyl)-acetylainino)-4-methyl-pentanoic 
acid [l-(4-fluoro-benzenesulfonyl)-3-oxo-azepan-4-yl]-amide; 
Benzofuran-2-caiboxylic acid- { (S)- l-[l-(3-chloro- 

beii2enesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

5-Methoxy-benzofuran-2"Carboxylic acid-{(S)-l-[l-(3-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

7-Methoxy-benzofiiran-2-carboxylic acid- { (S)- 1-[ l-(3-chloro- 

ben2enesulphonyl)-3-oxo-azepan"4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

5,6-Diinethoxy-benzofiiran-2-carboxylic acid-{ (S)-l-[l-(3-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbaraoyl]-3-raethyl-butyl}- 
axnide; 

3-Methyl-benzofaran-2-carboxyIic acid-{(S)-l-[l-(3-chloro- 

benzenesulphonyl)-3-oxo-a2epan-4-ylcaibainoyl]-3-mefhyl-butyl}- 
amide; 

Benzo[b]thiophene-2-carboxyiicacid-{(S)-l-[l-(3-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

l-Methyl-lH-indole-2-carboxylicacid-{(S)-l-[l-(3-chloro- 

ben2enesulphonyl)-3-oxo-a2epan-4-ylcart)amoyl]-3-methyl-butyl}- 

amide; 
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Qumoxaline-2-carboxylicacicl-{(S)-l-[l-(3-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-inethyl-butyl}- 

anude; 

Benzofuran-2-carboxy lie acid- { (S)- 1 -[ 1 -(2-fluoro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

5-Methoxy-benzofaran-2-carboxylic acid- { (S)- 1 - [ 1 -(2-fluoro- 

benzenesulphonyl)-3-oxcHazepan-4-ylcarbamoyl]-3-inethyl-butyl}- 

amide; 

7-Methoxy-benzofuran-2-carboxylicacid~{(S)-l-[l-(2-fluoro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]T3-methyl-buty]i}- 

amide; 

5,6-E)imethoxy-ben2ofuian-2-carboxylic acid-{ (S)-l-[l-(2-fluoro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

5-Methyl-benzofaran-2-carboxylic acid-{(S)-l-[l-(2-fluoro- 

benzenesialphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Benzo [b]thiophene-2-carboxyKc acid- { (S)- l-[l-(2-fluoro- 
benzenesiilphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

■ 

amide; 

l-Methyl-lH-indole-2-carboxylicacid-{(S)-l-[l-(2-fluoro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

(S)-4-Methyl-2-(l-oxy-pyridine-2-sulfonylamino)-pentanoic acid 

[3-oxo-l-(pyridine-2-sulfonyl)-azepaii-4-yl]-amide; 

Quinoxaline-2-carboxylicacid-{(S)-l-[l-(2-fluoro- 

beiizenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

5-Methoxy-benzofuran-2-carboxylic acid-{(S)-3-methyl-l-[3-oxo- 
l-(tMophene-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 
7-Methoxy-benzofuran-2-carboxylic acid-{(S)-3-methyl-l-[3-oxo- 
l-(thiophene-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 
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170 5,6-Dimethoxy-ben2ofurai)-2-caiboxylic acid-{ (S)-3-methyl-l-[3- 

oxo-l-(thiophene-2-sulfonyl)-azepan-4-ylcarbainoyl]-butyl}- 
amide; 

171 3-Methyl-benzoftiran-2-carboxylic acid-{(S)-3-methyl-l-[3-oxo-l- 

(thiophene-2-sulfonyI)-azepan-4-ylcarbamoyl]-butyl}-aimde; 

172 Benzo[b] thiophene-2-carboxylic acid- { (S)-3-inethyl- l-[3-oxo- 1- 

(thiophene-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 

173 l-Methyl-l-H-mdole-2-carboxyKc acid-{(S)-3-methyH-[3-oxo-l- 

(tWophene-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}--amide; 

174 Quinoxalme-2-caiboxylic acid-{(S)-3-methyl-l-[3-oxo-l- 

(tWophene-2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}-amide; 

175 Beii2ofuran-2-carboxylic acid-{(S)-l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo--azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

176 5-Methoxy-benzofiiraii-2-carboxylic acid-{(S)-l-[l-(4-chloro- 

benzenesiilphonyI)-3-oxo-azepan-4-yIcaibamoyI]-3-inethyl-butyI}- 
amide; 

177 7-Methoxy-benzofuran-2-carboxylic acid-{(S)-l-[l-(4-chloro- 

ben2enesulphonyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

178 5,6-Dimethoxy-benzoftiran-2-carboxy]ic acid-{(S>l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

179 3-Methyl-benzofuran-2-carboxylicacid-{(S)-l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl-buty 1 } - 
amide; 

180 Benzo[b]thiophene-2-carboxylic acid-{(S)-l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo-a2epan-4-ylcart)amoyl]-3-methyl-butyl}- 
amide; 

181 l-Methyl-lH.indoIe-2-carboxyUc acid-{(S)-l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-buty 1 } - 
amide; 
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Quinoxalme-2-carboxylic acid-{(S)-l-[l-(4-chloro- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-inethyl--butyl}- 

amide; 

Beii2ofuran-2-carboxylic acid-{(S)-l-[l-(3-methoxy- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3'methyl-butyl}- 

amide; 

5-Methoxy-beiizoftiran-2-caiboxylic acid-{(S)-l-[l-(3-methoxy- 

beiizenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

ainide; 

7-Methoxy-beii2ofuran-2-carboxylic acid-{(S)-l-[l-(3-methoxy- 
benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl } - 
amide; 

5,6-Dimethoxy-benzofuran-2-carboxylic acid-{(S)-l-[l-(3- 

methoxy-ben2enesulphonyl)-3-oxo-a2epan-4-ylcarbainoyl]-3- 

methyl-butyl}-amide; 

3-Methyl-benzofuran-2-carboxylic acid-{ (S)- l-[.l-(3-methoxy- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Beiizo[b] thiophene-2-carboxylic acid- { (S)- 1 - [ 1 -(3-methoxy- 

ben2enesiilphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

l-Methyl-lH-iQdole-2-carboxylicacid--{(S)-l-[l-(3-methoxy- 
benzenesiilphonyl)-3-oxo-azepaii-4-ylcarbainoyl]-3-methy 1-butyl } - 
amide; 

Quinoxaline-2-carboxyIic acid-{(S)-l-[l-(3-methoxy- 

benzenesulphonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Benzofuran-2-carboxylic acid-{(S)-3-methyl-l-[3-oxo-l- 
(thiophene-2-sulf onyl)-azepan-4-y lcaibamoyl]-butyl } -amide; 
Benzofiiran-2-carboxylic acid {(S)-3-methyl-l-[(2,2',4- 
tridiieterio)-3-oxo-l-(pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]- 
butyl} amide; 
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Beii2ofuran-2-caiboxylic acid {(S)-2-inethyM-[3-oxo-l-(pyridine-. 
2-siilfonyl)-azepan-4-y IcarbamoylJ-butyl } -amide; 
Benzofuran-2-carboxylic acid {(S>l-t3-oxo-l-(pyridine-2- 
sulfoDyl)-azepan-4-ylcaibamoyl]-propyl}-amide; 
Beiizofuran-2-carboxylic acid {(S)-2-cyclohexyH-[3-oxo-l- 
(pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]-ethyl}-amide; 
Benzoftiran-2-carboxyIic acid {(S)-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcaibamoyl]-ediyl}-ainide; 
Beii2ofuran-2-carboxylic acid {(S>-3-methanesulfinyH-[3-oxo-l- 
(pyridiiie-2-sulfoiiy])-azepan-4-ylcarbamoyl]-propyl}"amide; 
Benzofuran-2-carboxylic acid {[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-methyl }-ainide; 
Benzoftiran-2-carboxylic acid {(S)-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcaibamoyl]-pentyl}-aniide; 
Benzofuraii-2-carboxylic acid {(S)-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-aixiide; 
BenzofTiran-2-carboxylic acid {(S)-2-methyH-[3-oxo-l-(pyridine- 
2-sulfonyl)-azepan-4-ylcarbamoyl]-propyl}-amide; 
Benzofuran~2-carboxylic acid {(S)-2-hydroxy-l-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcaAamoyl]-propyl}"amide; 
Ben2ofiiran-2-carboxylic acid {(S)-l-[3-oxo-l-(pyridine-2- 
sulf ony l)-azepan-4-y Icarbamoy l]-2-pheny 1-ethyl } -amide; 
l-(Benzofuran-2-carbonyl)-pyrrolidine-2-carboxylic acid [3-oxo-l- 
(pyridine"2-sulfonyl)-azepan-4-yl]-amide; 
3,4-Dimethoxy-N-{ (S>l-[ l-(4-methoxy-benzenesulfonyl)-3-oxo- 
a2epan-4-ylcarbamoyl]-3-methyl-butyl}-benzamide; 
Beiizo[b]thiophene-2-carboxylic acid-{(S)-l-[ l-(4-imedioxy- 

beiizenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

Benzo[l,3]dioxole-5-carboxylic acid {(S)-l-[l-(4-fluoro- 
benzenesulfonyl)-3-oxo-azepaii-4-ylcaibamoy l]-3methyl-butyl } - 
amide; 
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(S)-2-(2-Benzyloxy-acetylainino>4-methyl-pentanoic acid[l-(4- 
fluon>-benzenesiilfonyl>3-oxo-azepan-4-yl]-aniide; * 
Benzo[b]tbiophene-2-carboxylic acid-{(S)-l-[ l-(4-fluoro- 
benzenesulfonyl)-3-oxo-azepan-4-yl carbamoyl]-3-methyl-butyl}- 
amide; 

Benzofuran-2-carboxylic acid {(S)-l-[l-benzoyl-3-oxo-a2epan-4- 
ylcarbamoyl]-3-methyl-butyl}-amide; 
(S)-4-Methyl-2-(qmnoline-8-sidfonylammo)-pentanoic acid [3- 
oxo- l-(pyridine-2-sulfonyl)-a2epan-4-yl]-anude; 
(S)-4-Methyl-2-(naphthylene-2-sulfonylainino)-pentanoic acid [3- 
oxo-l-(pyridine-2-sulfonyl)-azepan-4-yl]-ainide; 
Benzofuran-2-carboxylic acid-{(S)-l-[ l-(4-fluoro- 
benzenesulfonyl)-3-oxo-azepan-4-yl carbainoyI]-3-methyl-butyl }- 
amide; 

N- { (S)-l-[ l-(4-Fluoro-ben2enesulfonyl)-3-oxo-a2epan-4- 

ylcarbamoyl}-3-methyl-butyl}'-3,4-dimethoxy-benzamide; 

Cyclohexanecarboxylic acid {(S)-l-[l-(4-fluoro-benz;enesulfonyl)- 

3-oxo-azepan-4-ylcarbamoyl}-3-methyl-butyl ) -amide; 

(S)-2-(2-Benzyloxy-acetylamino)-4-methyl-pentanoicacid[l- 

(methanesulfonyl)-3-oxo-azepan-4-yl]-amide; 

Ben2X)[b]thiophene-2-carboxylic acid-{ (S)-l-(l-methanesulfonyl- 

3-oxo-azepan-4-yl carbamoyl)-3-methyl-butyl]-amide; 

Benzo[l,3]dioxole-5-carboxylic acid-{(S)-l-(l-methanesulfonyl-3- 

oxo-azepan-4-yl carbamoyl)-3-methyl-butyl]-amide; 

Benzofuran-2-carboxylic acid-{(S)-l-(l-methanesulfonyl-3-oxo- 

azepan-4~yl carbamoyl)-3-methyl-butyl]-amide; 

N~[(S)-l-(l-Methanesulfonyi)-3-oxo-a2epan-4-yicarbamoyl}-3- 

methyl-butyl}-3,4-dimethoxy-benzamide; 

(S)-2-(2-Benzyloxy-acetylamiiio)-4-methy 1-pentanoic acid[ l-(2- 

cyano-benzensulfonyl)-3-oxo-azepan-4-yl]-amide; 

N- { (S)- 1 -[ l-(2-Cyano-ben2enesulf onyl)-3-oxo-azepan-4- 

ylcarbamoyl}-3-methyl-biityl}-4-methanesiilfonyl-l-benzamide; 
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Benzo[b]thiophene-2-carboxylic acid- { (S> 1~[ l-(2-cyanc>' 
beiizenesiilfonyl)-3-oxo-a2epan-4-yl carbamoyl)-3-methyl-butyl]- 
amide; 

Benzo[l,3]dioxole-5-carboxyIicacid-{(S)-l-[l-(2-cyano- 

benzenesiilfonyl)-3-oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]- 

amide; 

« 

(S)-4-Methyl-2-[4-oxo-4-((4~phenoxy-phenyl)-butyrylamino}- 
pentanoic acid [3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-yl]-aiiiide; 
N-{(S)-l-[(l-(2-cyano-benzeiiesulfonyl)-3-oxo-a2epan-4- 
ylcarbamoyl}-3-methyl-butyl}-3,4-dimethoxy-benzaiiiide; 
Cyclohexanecarboxylic acid {(S)-l-[l-(4-methoxy- 

benzenesulf ony l)-3-oxo-azepan-4-y Icaibamoy 1 ) -3-methyl-buty 1 } - 
amide; 

4-Methansulfonyl-N-{(S)-l-[4-medioxy-benzenesulfonyI)-3-oxo- 
azepan-4-carbamoyl]-3-methyl-butyl-benzamide; 

4- MethansiiIfonyl-N-{(S)-l-[4-fluoro-benzenesulfonyl)-3-oxo- 
azcpan-4-carbamoyl]-3-methyl-butyl-benzamide; 

( { (S)-3-MethyH-[3-oxo- l~(pyridine-2-sulfony l)-a2epan-4- 
ylcaibamoyl]-butylcaibamoyl}-carbamic acid benzyl ester; 
(S>2-[5-(4-Methoxy-phenyl)-peiitaiioylammo]-4-methyl-pentanoic 
acid [3-oxo- l-(pyridine-2-sulfonyl)-azepan-4-yl]-amide; 
(S)-2-[2-(3-Benzyloxy-4-methoxy-pheiiyl)-acetylamnio]-4- 
methylpentanoic acid [3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-yl]- 
amide; 

5,6-Difluoio-benzofuran-2-carboxylic acid {(S)-3-methyH-[l- 
(pyridine-2-sulf onyl)-3-oxo-a2epan-4-ylcarbamoyI]-buty 1 } amide; 
(S)-4-Methyl-2-(5-oxo-hexanoylainino>pentaiioic acid [3-oxo-l- 
(pyridine-2-sulfonyi)-azepan-4-yl]-araide; 
Benzoftiran-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl- 
pyridine-2-sulf onyl)-3-oxo-a2epan-4-ylcarbamoy l]-buty 1 } amide; 

5- Methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(6- 
methyl-pyridine-2-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]- 
butyl} amide; 
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3-Methyl-benzofiiraii-2-carboxylic acid {(S)-3-methyH-[l-(6- 
methyl-pyridine-2-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]- 
butyl }ainide; 

7-Methoxy-benzofiiraii-2-carboxylic acid {(S)-3-methyl-l-[l- 
(pyridine-2-sulf onyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl } amide; 
5,6-Dimethoxy-benzo[b]thiophene-2-carboxylic acid {(S)-3- 
methyI-l-[l-(pyridine-2-sulfonyl)-3-oxc)-a2epan-4-ylcarbamoyI]- 
butyljamide; 

(R)-l-Benzyl-5-oxo-pyirolidine-2-carboxylic acid {(S)-3-methyl- 
1 - { 3-oxo-(pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl]- 
butyl} amide; 

(S)-l-Benzyl-5-oxo-pyrrolidine-2-carboxylic acid {(S)-3-methyl- 

l-{3-oxo-(pyridine-2-sulfonyl)-azepan-4-ylcaibamoyl]- 

butyljamide; 

Benzofuran-2-carboxylic acid {(S)-2-cyclopropyl-l-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl)-ethyl]-anude; 
Benzofuran-2-carboxylic acid {(S)-3-methylsulfanyl-l-[3-oxo-l- 
(pyridine-2-sulfonyl)-a2epan-4-yIcarbamoyl)-propyl]-amide; 

■ 

Benzofuran-2-carboxylic acid {(S)-2-naphthylen-2-yH-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl)-ethyl]"amide; 
Thieiio[3.2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6- 
methyl-pyridine-2-sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]- 
butyl} amide; 

Thieiio[3,2-b]thiopheiie-2-carboxylic acid {(S)-3-methyl-l-[l-(3- 

methyl-pyridine-2-sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]- 

butyljamide; 

3-Methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(3- 
methyl-pyridine-2-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]- 
butyl} amide; 

5-Methoxy-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(3- 

methyl-pyridine-2-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]- 

butyljamide; 
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249 5,6-Difluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3- 

oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcaibainoyl]- 
butyl}amide; 

250 5-(3-Trifluoromethyl-phenyI)-furaii-2-carboxylic acid{ (S)-2- 

cyclohexyl-l-{ 3-oxo- l-(pyridine-2-suIfonyl)-azepan-4- 
ylcarbamoyl]-ethyl}-amide; 

251 5-(4-Chloro-pheDyl)-furan-2-carboxylic acid{ (S)-2-cyclohexyH- 

. { 3-oxo- 1 -(pyridme-2-sulf ony I)-azepan-4-ylcaibamoyl]-efliy 1 } - 

amide; 

252 Benzofuran-2-caiboxylic acid {(S)-3-methyl-l-'[6-inethyl-3-oxo-l- 

(pyridine-sulphonyl)-azepan-4-ylcarbamoyl]-butyl}-aimde; 

253 5-(4-Chloro-phenyl)-furan-2-carboxylic acid{(S)-2-cyclohexyH- 

[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
ethyl} -amide; 

254 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid{(S)-2- 

cyclohexyl- r-[3-oxo- 1-( l-oxy-pyridiiie-2-sulfonyl)-azepan-4- 
ylcarbamoyl]-ethyl}-aiiude; 

255 5-Ruoro-benzofiiran-2-caxboxylic acid { (S)-3-methyH-[3-oxo- 1 - 

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 

256 5,6-Dimethoxy-benzofiiran-2-carboxylic acid{(S)-2-cyclohexyH- 

[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-a2epan-4-yicaibamoyl]- 
ethyl}-amide; 

257 5,5-Bis-(4-methoxy-phenyl)-pent-4-enoic acid {(S)-3-raethyl-l- 

[3-0X0- 1 -(pyridine-2-sulfonyl)-azepan-4-y Icarbamoyl] }-butyl } - 
amide; 

258 Quinoline-8-carboxylic acid {(S)-2-naphthylen-2-yH-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl)-ethyl]-amide; 

259 Naphthylene-l-carboxylic acid {(S)-2-naphthylen-2-yH-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepan-4-ylcarbaraoyl)-ethyl]-amide; 

260 Quinoline-8-carboxylic acid { (S)-l-[3-oxo- l-(pyridine-2 

-sulfonyl)-a2epaii-4-ylcarbamoyl]-2-pheny 1-ethy 1 } -amide; 

261 Naphthyridine-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 

(pyridine-2-sulfonyl>azepaii-4-ylcarbamoyl]-butyl}-amide; 
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262 Naphthylene-l-carboxylic acid {(S)-l-[3-oxo-l-(pyridme-2 

-sulfonyl)-azepan-4-ylcaAanioyl]-2-phenyl-ethyi}-arnide; 

263 3-Methylbenzofiuraii-2-caiboxylic acid {(S)-3-methyH-[3-oxo- 

1 -(cyclohexy 1-propriony l)-azepan-4-y lcarbamoyl]-butyl } -amide; 

264 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyH- 

[3'-oxO'-l-(4-methyl-pentanoyl)-azepan-4-ylcarbainoyI]-butyl}- 
amide; 

265 3-Methylbenzofuian-2-carboxylic acid { (S)-3-methyl- l-[3-oxo- 1- 

(l-oxy-pyridine-2-carbonyl)-a2epan-4-ylcart)amoyl]-butyl}-anude; 

266 (S)-Acetylamino-4-methyl-pentanoic acid [3-oxo-l-(pyridine-2- 

sulfonyl)-azepan-4-yl]-amide; 

267 Quinoline-2-carboxylic acid { l-[3-oxo- l-(pyridine-2-sulfonyl)- 

a2epaii-4-ylcarbainoyl]-pentyl }-ainide; 

268 Benzofuran-2-cart)Oxylic acid {(S)-3-methyl-l-[3-oxo 

- l-(cyclohexyl-proprionyl)-a2epan-4-ylcarbamoyl]-butyl }-ainide; 

269 Benzofuran-2-carboxyiic acid {(S)-3-mediyl-l-[3-oxo-l"(4- 

methyl-pentanoyl)-azepan-4-ylcarbamoyl]-butyl}-ainide; 

270 Quinoline-2-caiboxyIic acid {(S)-l-[3-oxo-l-(pyridine-2 

-sulf ony I)-azepan-4-ylcarbamoyl]-2-pheny 1-ethyl } -amide; 

27 1 Benzofuran-2-carboxy lie acid{ (S)-2-benzyloxy- l-[3-oxo- 1- 

(pyridine-2-sulfonyl)-azepane-4-ylcarbamoyl]-ediyl}-aiiiide; 

272 Benzoftiran-2-carboxylic acid{{S)-2-hydroxy-l-[3-oxo-l- 

(pyridine-2-sulfonyl)-azepane-4-ylcarbamoyl]-ethyl}-aimde; 

273 5-Methoxybenzofuran-2-carboxylic acid { (S)-3-methyl- l-[3-oxo- 

l-(thiazole-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aimde; 

274 7-Methoxybenzofiiraii-2-carboxylic acid {(S)-3-niethyl-l-[3-oxo- 

1 -(thiazole-2-sulf onyl)-azepan-4-y Icarbamoy l]-butyl } amide; 

275 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 

(thiazole-2-sulf onyl)-a2epan-4-ylcarbamoyl]-butyl } amide; 

276 Benzo[b]thiophene-2-caiboxylic acid {(S)-3-methyH-[3-oxo-l- 

(thiazole-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide; 

277 l-MethyHH-indole-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 

(thiazole-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; 
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278 Quinoxaline-2-carboxyIic acid {(S)-3-methyl-l-[3-oxo-l-(thia2ole- 

2- sulfonyl)"a2^an-4-ylcarbamoyl]-butyl}aimde; 

279 Quinoline-2-carboxylic acid { [(S>- 1-[ l-(4-fluoro-beiizenesulf onyl)- 

3- oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl }-amide; 

The following compounds are also particularly preferred 
embodiments of the present invention: 

280 Benzofuran-2-carboxylic acid {(S)-l-[-(3-fluoro-benzensulfonyl)- 

3-oxo-azepan-4-ylcarbamoyl]-3-methyl-l-butyl }- amide; 

281 (S)-4-methyl-2-(3-piperidin-l-yl-propanoylamino)-pentanoic acid 

[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-yl]-amide; 

282 Ben2ofuran-2-carboxylic acid { (S)-l-[-(4-ethyl-benzensulfonyl)-3- 

oxo-a2epan-4-ylcarbamoyl]-3-methyl- 1-buty 1 }- amide; 

283 5-(3-Trifluoromethyl-phenyl)-furan-2-caiboxylic acid ((S)-3- 

methyl-l-{3-oxo-l-[l-(l-oxy-pyridin-2-yl)-methanoyl]-azepan-4- 
ylcarbamoyl}-butyl)-amide; 

284 Ben2o[l,3]-dioxole-5-carboxylic acid ((S)-3-methyl-l-.{3-oxo-l- 

[l-oxy-pyridin-2-yl)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)- 
amide; 

285 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-l-[l-(3- 

cyclohexyl-propanoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl- 
butyl }-amide; 

286 Benzo[l,3]-dioxole-5-carboxylic acid {(S)-l-[l-(3-cyclohexyl- 

propanoyl)-3-oxo-azepan-4-ylcarbamoy l]-3-methyl-butyl } -amide; 

287 5-(3-Trifluoromethyl-phenyl)-fiiran-2-carboxylic acid { (S)- l-[l-(4- 

methyl-pentanoyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

288 Ben2o[l,3]-dioxole-5-carboxylic acid {(S)-l-[l-(4-methyl- 

pentanoyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 

289 Ben2ofuran-2-carboxylic acid {(S) l-[3-oxo- l-(propane-l- 

sulf onyl)-a2epan-4-y lcaibamoyl]-3-methyl- 1 -butyl } - amide 

290 Benzofuran-2-carboxylic acid [(S)-I-[3-oxa-l-(ethanesulfonyl- 

azepan-4-ylcaibamoyl)-3-methyl-l-butyl]- amide; 
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5-HuoK)-benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(lK)xy-pyridine-2-siilfoiiyl)-azepan-4-ylcarbamoyl]-butyl}-am 

5- Fluoro-3-methyl-benzoftiran-2-carboxylic acid {(S)-3-methyl-l- 
[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-yIcarbamoyl]- 
butyl} -amide; 

6- Hiioro-3-inethyl-beii2ofiiran-2-carboxylic acid {(S)-3-methyl-l- 
[3-oxo-l-(l"Oxy-pyridine-2-sulfonyl)-azepan"4-ylcaibainoyl]- 
butyl}-aimde; 

3-Methyl-benzofuran-2-carboxylic acid {(R)-3-methyl-l-[3-oxo-l- 
(l-oxy-pyridine-2-sulfonyl)-azepaii-4-ylcarbainoyl]-butyl}-amide; 
3-Mediyl-furo[3,2-b]-pyridine-2-carboxylic acid {(S)-3-methyH- 
[-3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbainoyl]- 
butyl} -amide; 

5-Methoxy-benzofuraii-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzenesulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

3-Metiiyl-benzofuran-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzeiiesulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}- 

aticiide; 

Beiizo[b]thiophene-2-^arboxylic acid {(S)-l-[l-(3-fluoro- 

ben2enesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyI-butyl}- 

amide; 

3-methyl-furan-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzenesulfonyl)-3-oxo-azepaii-4-ylcarbamoyl]-3-methyl-biityl}- 

amide; 

Quinoline-2-carboxylic acid {(S)-l-[l-(3-fluoro-ben2enesulfonyl)- 
3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-l-[l-(3-fluoro- 
benzenesulf onyl)-3-oxo-azepan-4-y Icarbamoy l]-3-methyl-buty 1 } - 
amide; 

Quinoxaline-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyi]-3-raethyl-butyl}- 

amide; 
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303 Thiophene-2-carboxylic acid {(S)-l-[l-(3-fluoro-beiizeiiesulfonyI)- 

3-oxo-azepan-4-ylcarbamoyl]-3-methyl"butyl}-amide; 

304 5-Methyl-thiophene-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzenesulfonyl)-3-oxo-a2epan-4-ylcaibamoyl]-3-methyl-butyl}- 
amide; 

305 5-Methoxy-benzofuran-2-carboxylic acid [(S)-l-(l-ethaDesulfonyl- 

3-oxo-azepan-4-ylcarbainoyl)-3-methyl-butyl]-aniide; 

306 3-Methyl-benzofunin-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3- 

oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]-aimde; 

307 Benzo[b3thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3- 

oxo-azepan-4-ylcarbamoyl)-3-metiiyl-butyl]-amide; 

308 3-Mediyl-furan-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 

a2epan-4-ylcarbamoyl)-3-inethyl-butyl]-amide; 

309 Quinoline-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 

azepan-4-ylcarbamoyl)-3-methyl-butyl]-aimde; 

3 10 Thieno[3,2-b]thiophene-2-carboxylic acid [(S)-l-(l- 

ethanesulfonyi-3-oxo-a2epan-4-ylcarbainoyl)-3-niethyl-butyl]- 
amide; 

311 Quinoxaline-2-carboxylic acid [(S)- 1-( 1-ethanesulf onyI-3-oxo- 

azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide; 

312 Thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 

azepan-4-ylcarbainoyl)-3-methyl-butyl]-amide; 

313 5-Methyl-thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3- 

oxo-azepan-4-ylcarbainoyl)-3-methyl-butyl]-aniide; 

3 14 5-Methoxy-benzofiiran-2-carboxylic acid { (S)- l-[3-oxo- 1- 

(propane-l-sulfonyl)-a2epan-4-ylcarbamoyl]-3-inethyl-l-butyl}- 
amide; 

315 3-Methyl-ben2oftiran-2-carboxylic acid {(S)-l-[3-oxo-l-(propane- 

l-sulfonyl)-azepan-4-yIcarbamoyl]-3-methyl-l-butyl}-amide; 

316 Benzo[b]thiophene-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 

sulfonyl)-azepan-4-ylcarbamoyl]-3-methyH-biityl}-aiiiide; 

317 3-Methyl-furan-2-carboxylic acid {(S)-l-[3-oxO"l-(propane-l- 

siilfonyl)-a2epan-4-ylcaibamoyI]-3-niethyl-l-butyl}-amide; 
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2,5-Dimethyl-furaii-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 

sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-l-butyl}-aim 

QuinoIiiie-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l-sulfonyl)- 

a2epan-4-ylcarbamoyll-3-methyl-l-butyl}-amide; 

Thieno[3»2-b]thiophene-2-carboxylic acid {(S)-l-[3-oxo-l- 

(propane-l-sulfonyI)-azepan-4-ylcarbamoyl]-3-methyH-butyl}- 

amide; 

Quinoxaline-2-carboxylic acid {(S)-l-[3-oxo-l"(propane-l- 
sulfonyl)-a2epan-4-ylcarbamoyl]-3-methyl-l-biityl}-amide; 
Thiophene-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulfonyl)-azepan-4-ylcarbamoyl]-3-methyH-butyl}"amide; 
5-Methyl-thiophene-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulfonyl)-a2epan-4-ylcarbamoyl]-3-methyl-l"butyl}-amide; 

5- Methoxy«3-methyl-benzofuran-2-carboxylic acid {(S)-3-inethyl- 
l-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan'4-ylcarbamoyl]- 
butyl} -amide; 

3,5-Dimethyl-benzofuraii-2-carboxylic acid {(S)-3-methyH-[3- 

oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}- 

amide; 

3- Ethyl--benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(l-oxy-pyridine-2-sulfonyl)-azepan-4-yicarbamoyl]-butyl}-amide; 

4- Methoxy-3-methyl-benzofuran-2-carboxylic acid {(S)-3-methyl- 
l-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-a2epaii-4-ylcarbamoyl]- 

< 

butyl }-amide; . 

l-methyl-naphtho[2,l-b]-'furan-2-carboxylic acid {(S)-3-methyl-l- 

[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 

butyl}-amide; 

6- Methoxy-3-methyl-beiizofuran-2-carboxylic acid {(S)-3-methyl- 
l-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl) -amide; 

3-Methyl-beiizofuran-2-carboxylic acid {l,3-dimethyH-[3-oxo-l- 
(l-oxy"pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}-amide; 
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331 Benzofuraii-2-carboxylic acid [(S)-3-methyl-l"[3-oxo-l-quiiiolin- 

2-ylmethyl-azepaii-4-ylcarbamoyl]-butyl}-ainide; 

332 3-Methyl-benzofuran-2-carboxylic add [(S>3-methyl-l-[3-oxo-l- 

quinolin-2-ylmethyl-azepan-4-yIcarbamoyl]-butyl}-amide; 

333 Beiizo[b]thiophene-2-caiboxylic add [(S)-3-methyH-[3-oxo-l- 

quinolin-2-ylmethyl-azepan-4-ylcarbamoyl]-butyl}-aimde; 

334 Benzofuran-2-carboxylic add ((S>3-methyH-{3"Oxa-l-[l- 

toluene-2-sidfonylainmo)-methanoyl]-a2epan-4-ylcarbamoyl}- 
butyl)-ainide; 

335 3-Methyl-benzofuran-2-carboxylic add ((S>3-methyH-{3-oxo-l- 

[l-toIuene"2-sulfonylamino)-methanoyl]-azepan-4-ylcarbamoyl}- 
butyl)-amide; 

336 Benzo[b]thiophene-2-caiboxylic add ((S)-3-methyl-l-{3-oxo-l-[l- 

toluene-2-sulfonylamino)-methanoyl]-azepan-4-ylcarbamoyl}- 
butyl)-amide; 

337 Benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[2-chloro- 

benzenesulf ony lanuno}-methaiioy l]--azepan-4-ylcaibaanoyl } -butyl)- 
amide; 

338 3-Methyl-benzoftiran-2-carboxylic acid ((S)-3-methyl- 1- { 3-oxo- 1- 

[2-chloTO-benzenesulfonylanmio)-methaiioyl]-azepan-4- 
ylcarbamoyl}-butyl)-anude; 

339 Benzo|b]thiophene-2-carboxylic acid ((S)-3-methyl-l-{3-oxc>-l-[2- 

cMoro-beiizenesulfonylaimno)-methanoyl]-azepan-4- 
ylcarbamoyl)-butyl)-ainide; 

340 Benzofuran-2-carboxylic acid ((S)-3-methyH-{3-oxo-l-[4-fluoro- 

benzenesulfonylanuno)-methanoyll-azepan-4-ylcarbainoyl}-butyl)- 
amide; 

341 3-Methyl-ben2ofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l- 

[4-fIuoro-benzenesulfonyIamino)-methanoyl]-azepan«4- 
ylcaibainoyl}-butyl)-amide; 

342 Benzo[b]thiophene-2-carboxylic acid ((S)-3-methyl- 1 - { 3-oxo-l-[4- 

fluoro-benzenesulfonylamino)-rnethanoyl]-azepan-4- 
ylcarbamoyl }-butyl)-ainide; 
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343 Beiizofiiran-2-carboxylic acid ((S)-3-methyH-{3-oxO"l-[l- 

toluene-4-sulfonylaiiiino)-inethanoyl]-azepan-4-ylcarbamoyl }- 
butyl)-ainide; 

344 3-Mediyl-beiizofuraii-2-carboxylic acid ((S)-3-methyH-{3-oxo-l- 

[l-toluene-4-sulfonylainino)-methaiioyl]-azepaii-4-yIcarbamoyl}- 
butyl)-amide; 

345 Benzo[b]thiophene-2-caiboxylic acid ((S)-3-methyH-{3-oxo-l-[l- 

toluene-4-sulfonylamino)-inethanoyl]-azepan-4-ylcarbamoyl}- 
butyl)-aimde; 

346 Benzofuran-2-carboxylic acid { (S)-3-methyl- l-[l-(6-inethyl- 

pyridin-2-ylmethyl)-3-oxo-azepan-4-ylcarbainoyl]-butyl}-aiiude; 

347 3-Methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(6- 

methyl-pyridin-2-ylmethyl)-3-<)xo-azepan-4-ylcarbamoyl]-butyl}- 
amide; 

348 Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6- 

methyl-pyridin-2-ylmethyl)-3-oxo-azepan'4-ylcarbamoyl]-butyl}- 
amide; 

349 Benzo[b]thiophene-2-carboxylic acid {(S)-l-[l~(2-fluoro- 

phenylcarbamoyl)-3-oxo-azepan-4-y Icarbamoy l]-3-methy 1-buty 1 } - 
amide; 

350 3-Methyl-benzoftiran-2-carboxylic acid {(S)-l-[l-(2-fluoro- 

phenylcarbamoyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl)- 
aimde; 

351 2,4-Dimethylfuran-3-caiboxylic acid {(S)-l-[l-(2-fIuoio- 

phenylcaibamoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

352 Quinoxaliiie-2-carboxylic acid {(S)-l-[l-(2-fluoro- 

pheiiylcarbamoyl)-3-oxo-a2epan-4-ylcaibamoyl]-3-methyl-butyl}- 
amide; 

353 Thieno[3,2-b]thiophene-2-carboxylic acid { (S)- l-[l-(2-fluoro- 

phenylcarbamoyl)-3-oxo-azepan-4>ylcarbamoyl]-3-methyl-butyl}- 
amide; 
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354 Quinolme-2-carboxylic acid {(S)-l-[l-(2-fluoro- 

phenylcarbainoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-biityl}- 
amide; 

355 4-Methyl-thiophene-2-carboxylic acid { (S)- 1-[ l-(2-fluoro- 

phenylcarbamoyl)-3-oxo-azepan-4-ylcari)amoyl]-3-methyl-butyl}- 
amide; 

356 5-Methoxy-benzofuran-2-carboxylic acid { (S)- l-[l-(2-fluoro- 

phenylcarbamoyI>3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

357 4-Methyl-ftiran-2-carboxylic acid {(S)-l-[l-(2-fluoro- 

phenylcarbamoyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; r 

358 Benzofuran-2-carboxylic acid [(S)-l-(l-butyl-3-oxo-azepan-4- 

yIcarbamoyl)-3-methyl-butyl]-amide; 

359 Benzofuran-2-carboxylic acid [(S)-l-(l-propyl-3-oxo-azepan-4- 

ylcaibamoyl)-3-methyl-butyl]-amide; 

360 . Benzofuran-2-carboxylic acid {(S)-l-[l-(2-fluoro-benzyl)-3-oxo- 

azepan-4-ylcarbamoyl]-3-methyl-butyl)-amide; 

361 Benzofuran-2-carboxylic acid { (S)-3-methyl- l-[l-(2-morpholin-4- 

yl-thia2ol-4-ylmethyl)"3-oxo-azepaii-4-ylcarbamoyl]-butyl}- 
amide; 

362 Benzofuran-2-carboxylic acid {(S)-l-[l-(5-ethyl-furan-2- 

ylmethyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 

363 Benzofuraii-2-carboxylic acid {(S)-l-[l-(3,4-dimethyl-thieno[3,2- 

b]thiophene-2-ylmethyl)-3-oxo-azepan-4-ylcarbanioyl]-3-methyl- 
butyl}-amide; 

364 Benzofuran-2-carboxylic acid {(S)-3-methyl-I-[3-oxo-l-(3-phenyl- 

3H-[l,2,3]triazol-4-ylmediyl)-azepan-4-ylcarbamoyl]-butyl}- 
amide; 

365 Ben2ofuran-2-carboxylic acid [(S)- 1-[ l-(isothiazol-3-ylmethyl-3- 

oxo-azepan-4-ylcaibamoyl)-3-methyl-butyl}-amide; 

366 Benzofuran-2-carboxy lie acid [(S)-3-methyl«- l-(3-oxo- l-thiophen- 

2-yhnethyl-azepan-4-ylcarbamoyl)-butyl]-amide; 
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Ben2ofuran-2-caiboxylic acid [(S)-l-(l-beii2o[b]thiophen-2- 
ylmethyl-3H)XO-azepan-4-ylcarbamoyl]-3-methyl-butyl]-amide 
Benzofuran-2-carboxylic acid [(S)-3-methyH-(3-oxo-l-pentyl- 
a2epan-4-ylcarbamoyl)-butyi]-aimde; 

Benzofuraii-2-carboxylic acid {(S)-3-inethyl-l-[l-(l-inethyl-lH- 
imidazol-2-ylmethyl)-3-ox(>-azepan-4-ylcarbamoyl]-buty}-aiiiide; 

1- Oxy-pyridme-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-sulfonyi)-azepan-4-ylcarbamoyl ]-butyl}-ainide; 

2- Oxy-pyridiiie-3-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl ]-butyl}-aimde; 
IH-Benzoiinidazole-S-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-sulfonyl)-a2£pan-4-ylcarbamoyl]-butyl}-arnide; 
4-{(S)-2-[(l-Ben2oftu^-2-yl-methanoyl)-amino]-4-methyl- 
pentanoylamino } - l-methyl-3-oxo- l-pentyl-azepanium; 
Benzoftiran-2- carboxylic acid {('S)-l-[l-(l,2-dimethyl-l H - 
iimdazole-4-sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-inethyl- 
butyl}-aimde; 

Benzofuran-2- carboxylic acid {(S)-l-[l-(l-methyl-l H - 

iinidazole-4-sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-3-methyl- 

butyl}-aimde; 

Beiizofuran-2>caiboxylic acid {(S)-l-[l-(4-methanesulfonyl- 
benzenesulf onyl)-3-oxoazepan-4-ylcarbainoyl]-3-methy l-butyl } - 
amide; 

Benzofuran-2-carboxylic acid {(S)-l-[l-(2-methanesulfonyl- 

benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 

amide; 

Benzofuraii-2-carboxylic acid {(S)-l-[l-(3,5-dimethyl-isoxazole-4- 
sulfonyl)-3-oxo-azepan-4-ylcarbamoy l]-3-methyl-butyl}-amide; 

3- Methyl-benzofuran-2-carboxylic acid {(lS,2R)-2-methyl-l-[3- 
oxo-l-(pyridine-2-sulfonyl)-azepan-4-ylcaAainoyl]-butyl}-amide; 
3-Methyl-benzofuran-2-cacboxylic acid {l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-cyclopentyl}-amide; and 
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381 Furo[3,2-b]-pyridme-2-carboxylic acid { (S)-3-methyH-[-3-oxo-l- 

(l-oxy-pyiidine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide. 

Particularly preferred compounds of embodiment lA are Example Nos. 280 to 381 
in the list herein above. 

5 Specific representative compoimds of the present invention are set forth in 

Examples 1-381. 

Compared to the corresponding 5 and 6 membered ring compounds, the 7 
membered ring compounds of the present invention are configurationally more stable at the 
carbon center alpha to the ketone. 

10 The present invention includes deuterated analogs of the inventive compounds. A 

representative example of such a deuterated compound is set forth in Example 192. A 
representative synthetic route for the deuterated compounds of the present invention is set 
forth in Scheme 4, below. The deuterated compounds of the present invention exhibit 
superior chiral stability compared to the protonated isomer. 

15 Where possible the present invention includes quaternary salts of the inventive 

compounds. A representative example of such a quaternary salt is set forth in Example 
373. A representative synthetic route for the quaternary salts of the present invention is set 
forth in Scheme 6, below. 

20 Definitions 

The present invention includes all hydrates, solvates, complexes and prodmgs of 
the compounds of this invention. Prodrugs are any covalently bonded compounds which 
release the active parent dmg according to Formula I in vivo. If a chiral center or another 
form of an isomeric center is present in a compound of the present invention, all forms of 

25 such isomer or isomers, including enantiomers and diastereomers, are intended to be 

covered herein. Inventive compounds containing a chiral center may be used as a racemic 
mixture, an enantiomerically enriched mixture, or the racemic mixture may be separated 
using well-known techniques and an individual enantionier may be used alone. In cases in 
which conq>ounds have unsaturated carbon-carbon double bonds, both the cis (Z) and trans 

30 (E) isomers are within the scope of this invention. In cases wherein compounds may exist 
in tautomeric forms, such as keto-enol tautomers, each tautomeric form is contemplated as 
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being included within this invention whether existing in equilibrium or predominantly in 
one form. 

The meaning of any substituent at any one occunence in Formula I or any 
subf ormula thereof is independent of its meaning, or any other substituent's meaning, at any 
5 other occurrence, unless specified otherwise. 

Abbreviations and symbols commonly used in the peptide and chemical arts are 
used herein to describe the compounds of the present invention. In general, the amino acid 
abbreviations follow the lUPAC-IUB Joint Commission on Biochemical Nomenclature as 
described in Eur. /. Biochenu, 158, 9 (1984). 

10 "Proteases" are enzymes that catalyze the cleavage of amide bonds of peptides and 

proteins by nucleophilic substitution at the amide bond, ultimately resulting in hydrolysis. 
Such proteases include: cysteine proteases, serine proteases, aspartic proteases, and 
metalloproteases. The compounds of the present invention are capable of binding more 
strongly to the enzyme than the substrate and in general are not subject to cleavage after 

15 . enzyme catalyzed attack by the nucleophile. They therefore competitively prevent 

proteases from recognizing and hydrolyzing natural substrates and thereby act as inhibitors. 

The term "amino acid" as used herein refers to the D- or L- isomers of alanine, 
arginine, asparagine, aspartic acid, cysteine, glutamrne, glutamic acid, glycine, histidine, 
isoleucine, leucine, lysine, methionine, phenylalanine, proline, serine, threonine, 

20 tryptophan, tyrosine and valine. 

"Ci-galkyl" as applied herein is meant to iaclude substituted and unsubstituted 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl and t-butyl, pentyl, n-pentyl, isopentyl, 
neopentyl and hexyl and the simple aliphatic isomers thereof. Ci_6alkyl niay be optionally 
substituted by a moiety selected from the group consisting of: OR^^^ C(0)R^^, SR^^, 

25 S(0)R14 NRI^j, r14nC(0)OR5, C02^^\ C02NR142, N(0NH)NH2, Het, C3. 
gcycloalkyl, and Ar; where is selected from the group consisting of: H, C2.5alkyl, 
C2-6alkenyl, C2-&Sk}fnyl^ C3.6cycloalkyl-Co.6alkyl, Ar-Cg^galkyl and Het-CQ^galkyl; 
and R^"* is selected from the group consisting of: H, Ci^galkyl, Ar-Co-eaUcyl and Het- 

30 "C3.5cycloalkyr' as applied herein is meant to include substituted and 

unsubstituted cyclopropane, cyclobutane, cyclopentane and cyclohexane. 

"C2-6 ^enyl" as applied herein means an alkyl group of 2 to 6 carbons wherein a 
carbon-carbon single bond is replaced by a carbon-carbon double bond. C2-6^&iiy^ 
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includes ethylene, 1-propene, 2-propene, 1-butene, 2-butene, isobutene and the several 
isomeric pentenes and hexenes. Both cis and trans isomers are included. 

"C2.6allQaiyl" means an alkyl group of 2 to 6 carbons wherein one carbon-carbon 
single bond is replaced by a carbon-carbon triple bond. C2-6 alkynyl includes acetylene, 1- 
5 propyne, 2-propyne, 1-butyne, 2-butyne, 3-butyne and the simple isomers of pentyne and 
hexyne. 

"Halogen" means F, CI, Br, and L 

"Ar" or "aryl" means phenyl or n^hthyl, optionally substituted by one or more of 
Ph-Co.6alkyl; Het-Co^alkyl; C^galkoxy; Ph-Co^ealkoxy; Het-.Co-6all«^«>^y; OH, (CH2)i. 

10 6NR15r16. 0(CH2)i.6NR15r16; Ci.6alkyl, OR^^, N(r17)2, SR17 CF3, NO2, CN, 
C02R1'^, C0N(R17), f, CI, Br or I; where R15 and r16 are H, C^galkyl, Ph-Co^galkyl, 
n^hthyl-Co^galkyl orHet-Co-e^lkyl; and rI? is phenyl, naphthyl, or Cj^galkyl, 

As used herein "Het" or "heterocyclic" represents a stable 5- to 7-membered 
monocyclic, a stable 7- to lO-membered bicyclic, or a stable 1 1- to 18-membered tricyclic 

15 heterocyclic ring which is either saturated or unsaturated, and which consists of carbon 

atoms and from one to three heteroatoms selected from the group consisting of N, O and S, 
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 
nitrogen heteroatom may optionally be quatemized, and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fused to a benzene ring. The 

20 heterocyclic ring may be attached at any heteroatom or carbon atom which results in the 
creation of a stable structure, and may optionally be substituted with one or two moieties 
selected from Cg^eAr, Ci-6alkyl, OrI^, N(R^\, SR^^, CF3, NO2, CN, C02R^'7^ 
C0N(R1'7), f, a. Br and I, where r17 is phenyl, naphthyl, or Ci^ealkyl. Examples of such 
heterocycles include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2- 

25 oxopyrrolodinyl, 2-oxoa2epinyl, azepiayl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, pyridinyl, 1-oxo-pyridinyl, pyrazinyl, oxazolidinyl, oxazolinyl, 
oxazolyl, isoxazolyl, morpholinyl, thiazolidinyl, thiazolinyl, thiazolyl, quinuclidinyl, 
indolyl, quinolinyl, quinoxalinyl, isoquinolinyl, benzimidazolyl, benzopyranyl, 
benzoxazolyl, furanyl, benzofuranyl, thiophenyl, benzo[b]thiophenyl, thieno[3,2- 

30 fejdiiophenyl, benzo[l,3]dioxolyl, 1,8 naphthyridinyl, pyranyl, tetrahydrofuranyl, 

tetrahydropyranyl, thienyl, benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
sulfone, and oxadiazolyl, as well as triazolyl, thiadiazolyl, oxadiazolyl, isothiazolyl, 
imidazolyl, pyridazinyl, pyrimidinyl, triazinyl and tetrazinyl which are available by routine 
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chemical synthesis and are stable. The term heteroatom as applied herein refers to oxygen, 
nitrogen and sulfur. 

Here and throughout this application the term Cq denotes the absence of the 
substituent group immediately following; for instance, in the moiety AiCQ^^aHkyly when C 
5 is 0, the substituent is Ar, e.g., phenyl. Conversely, when the moiety ArCo-fialkyl is 

identified as a specific aromatic group, e.g., phenyl, it is understood that the value of C is 0. 

Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl 
radical, Boc refers to the t-butyloxycarbonyl radical, Fmoc refers to the 
fluorenylmethoxycarbonyl radical, Ph refers to the phenyl radical, Cbz refers to the 
10 benzyloxycarbonyl radical. 

Certain reagents are abbreviated herein. m-CPBA refers to 3-chloroperoxybenzoic 
acid, EDC refers to N-ethyl-N'(dimethylaminopropyl)-caibodiimide, DMF refers to 
dimethyl formamide, DMSO refers to dimethyl sulfoxide, TEA refers to triethylamine, 
TFA refers to trifiuoroacetic acid, and THF refers to tetrahydrofuran. 

15 * 

Methods of Preparation 

Compounds of the general formula I may be prepared in a fashion analogous to that 
outlined in Schemes 1. 2 and 3 . Alkylation of tert-hntyl N-allylcarbamate (1) with a base 
such as sodium hydride and 5-bromo-l-pentene provides the diene 2. Treatment of 2 with 

20 either 2,6-diisopropylphenylimido neophylidene molybenum bis(tert-butoxide) or 
bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride olefin metathesis 
catalysts developed by Grubbs provides the azepine 3. Epoxidation of 3 with standard 
oxidizing agents common to the art such as m-CPBA provide the epoxide 4. Nucleophilic 
epoxide ring opening may be effected with a reagent such as sodium azide to provide the 

25 azido alcohol (not shown) which may be reduced to the amino alcohol 5 under conditions 
common to the art such as 1,3-propanedithiol and triethylamine in methanol or with 
hydrogen gas in the presence of a catalyst such as palladium on carbon. Acylation of 5 
with an acid such as Cbz-leucine in the presence of a coupling agent such as EDC followed 
by removal of the BOC protecting group under acidic conditions provides the amine salt 6. 

30 Coupling of 6 with Cbz-leucine may be effected with a coupling agent such as EDC to 
provide the inteimediate alcohol (not shown) which was oxidized with an oxidant such as 
pyridine sulfur trioxide complex in DMSO and triethylamine to provide the ketone 7. 



59 



wo 01/95911 



PCTAJSOl/19062 





6 

7 

Reagents and conditions: a.) NaH, S-bromo-l-pentene, DMF; b.) 2,6-diisopropylphenyliinido 
5 neophylidene molybenum bis(tert-butoxide) or bis{tricyclohexylphosphine)benzylidine ruthenium 
(IV) dichloride catalyst, toluene c.) m-CPBA, CHjCl,; d.) NaNj. CH3OH, H^O, NHp; e.) 10% 
Pd/C. Hj. fO Cbz-leucine. EDC. CHjCl,; g.) HCl. EtOAc; h.) Cbz-leucine. EDC, CH^Cl,; i.) 
pyridine sulfur trioxide complex, DMSO, TEA. 

10 Compounds of the general formula I wherein R* and R^ are amides may be prepared in 

the general fashion outlined in Scheme 2 . Alkylation of N-Cbz allyl amine (8) with a base 
such as sodium hydride and 5-bromo-l-pentene provides the diene 9. Treatment of 9 with 
bis(tricyclohexylphosphine)benzylidine ruthenium(IV)dichloride olefin metathesis catalyst 
developed by Grabbs provides the azepine 10. Epoxidation of 10 with standard oxidizing 

15 agents common to the art such as m-CPBA provide the epoxide 11. Nucleophilic epoxide 
ring opening may be effected with a reagent such as sodium azide to provide the azido 
alcohol (not shown) which may be reduced to the amino alcohol 12 with a reducing agent 
such as propanedithiol in the presence of triethylamine. Acylation of 12 with N-Boc- 
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leucine and a coupling agent such as EDC followed by removal of the Cbz protecting group 
under hydrogenolysis conditions provides the amine 13. Coupling of 13 vnth a carboxylic 
acid was effected with a coupling agent such as EDC followed by removal of the acid labile 
N-Boc protecting group with an acid such as HCl or TFA provides intermediate 14. 
S Acylation of 14 may be effected with a carboxylic £u:id in the presence of a coupling agent 
common to the art such as EDC to give the intermediate alcohol (not shown) which is 
oxidized with an oxidant such as pyridine sulfur trioxide complex in DMSO and 
triethylamine to provide the ketone 15. 

10 Scheme 2 




13 14 15 

Reagents and conditions: a.) NaH» 5>bromo*l-pentene, DMF; b.) 

bis(triGyclohexylphosphine)benzylidine mthenium (IV) dichloride catalyst, CEjCl^; c.) m-CPBA, 
15 CHjClj; d.) NaNj, CH3OH. HjO, NHP; e.) propanedithiol, CH3OH. TEA; f ) Boc-leucine, EDC, 
CHjQj; g.) 10% Pd/C. H2; h.) RjCO^H. EDC, CHjCl^ or R,C0C1, CHjCl,; i.) ECU EtOAc; j.) 
RjCOjH, EDC, CHjClj; L) pyridine sulfur trioxide complex. DMSO, TEA. 
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Compounds of the general fomula I wherein R2 is an alkyl, urea or sulphonamide 
group and R> is an amide may be prepared in the general fashion outlined in Scheme 3 . 
Reductive amination of 13 may be effected by treatment with an aldehyde followed by a 
reducing agent such as sodium triacetoxyborohydride. Subsequent depiotection of the N- 
5 Boc group under acidic conditions provides the amine salt 16. Coupling of 16 with an acid 
chloride or with a carboxylic acid in the presence of a coupling agent common to the art 
such as EDC followed by oxidation of the intermediate alcohol (not shown) with an oxidant 
such as pyridine sulfur trioxide complex provides the ketone 17. Alternatively, treatment 
of amine 13 with an isocyanate followed by deprotection of the N-Boc group provides the 
10 amine salt 18. Acylation and oxidation provides the ketone 19. Further derivatization of 
amine 13 may be effected by treatment with a sulphonyl chloride followed by deprotection 
of the N-Boc group to provide the amine salt 20. Acylation and oxidation provides the 
ketone 21. 

15 Scheme 3 




Reagents and conditions: a.) R,CHO, NaBH(0Ac)3; b.) HQ; c.) RjCO,H, EDC, CHjQ^; d.) 
pyridine sulfur trioxide complex. DMSO, TEA; e.) R^CO, base; f.) R,S02C1, TEA. CHjClj. 
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The deuterated compound of the Example 192 may be conveniently prepared 
according to Scheme 4 . The skilled artisan will understand from Example 192 and Scheme 
4 how to make any of the the deuterated compounds of the present invention. 

The individual diastereomers of benzofuran-2-carboxylic acid {(S)-3-methyl-l- 
5 [(2,2^4-trideuterio)-3-oxo-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }amide 31 
and 32 may be prepared as outlined in Scheme 4 . Alkyleition of allyl-carbamic acid benzyl 
ester 22 with S-bromo-l-pentene in die presence of a base such as sodium hydride provides 
the diene 23. Treatment of diene 23 with bis(tricyclohexylphosphine)ben2ylidine 
ruthenium (IV) dichloride developed by Gmbbs provides the 2,3,4,7-tetrahydro-azepine-l- 
10 carboxylic acid benzyl ester 24. Epoxidation of azepine 24 may be effected with standard 
oxidizing agents common to the art such as m-CPBA to provide epoxide 25. Nucleophilic 
epoxide ring opening of 25 may be effected with a reagent such as sodium azide to provide 
the azido alcohol (not shown). 
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31 32 
Reagents and Conditions: a.) NaH. 5-bromo-l-pentene, DMF; b.) 
5 bis(tricycIohexylphosphme)benzylidine ruthenium (IV) dichlaride, CHjCl^; c.) m-CPBA, CHjCl,; d.) 
NaNj, CH3OH, HjO. NH4CI; e.) 1,3-FopanedithioI, TEA, methanol; f.) N-Boc-leucine, EDC. 
CHfik; g.) 10%Pd/Q H^; h.) 2-pyridinesulphonyl chloride. TEA. CHjClj; i.) 4 N HCl/dioxane, 
methanol; j.) ben2ofuran-2-carboxylic acid, EDC, CHjCl^; k.) pyridine sulfur trioxide complex, 
DMSO.TEA;!.) CDjODJ)^© (10:1), TEA; m.) HPLC separation. 
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The intennediate azido alcohol may be reduced to the amino alcohol 26 under conditions 
common to the art such as l^^pfopanedithiol and triethylamine in methanol or with 
triphenylphosphine in tetrahydrofuran and water. Acylation of 26 may be effected with an 
5 acid such as N~Boc-leucine in the presence of a coupling agent such as EDC. Removal of 
the benzyloxycarbonyl protecting group with hydrogen gas in the presence of 10% Pd/C 
provides the amine 27. Treatment of the amine 27 with 2-pyridinesulphonyl chloride in the 
presence of tdethylamine or saturated sodium bicarbonate and CHfil^ followed by removal 
of the teit-butoxycarbonyl protecting group under acidic conditions provides 28. Coupling 

10 of 28 with benzofuran-2-carboxylic acid may be effected with a coupling agent such as 
EDC to provide intermediate alcohol 29. Alcohol 29 may be oxidized with an oxidant such 
as sulfur dioxide pyridine complex in DMSO and triethylamine to provide the ketone 30 as 
a mixture of diastereomers. Treatment of ketone 30 with triethylamine in CD30D:D20 at 
reflux provides the deuterated analog as a mixture of diastereomers which are separated by 

IS HPLC to provide the deuterated compounds 31 and 32. 

Compounds of the general formula I may also be prepared as outlined in Scheme 5 . 
Hbe amine of compound 12 may be protected with with di-^&rr-butyldicarbonate to provide 
the N"Boc derivative 33 (Scheme 2). Removal of the benzyloxycarbonyl protecting group 
may be effected by treatment of 33 with hydrogen gas in the presence of a catalyst such as 

20 10% Pd/C to provide the amine 34. Treatment of amine 34 with a sulfonyl chloride such as 
2-pyridinesulfonyl chloride in the presence of a base such as N-methylmorpholine or 
triethylamine provides the sulfonamide derivative 35. Removal of the r^/t-butoxycarbonyl 
protecting group may be effected with an acid such as hydrochloric acid to provide 
intermediate 36. Coupling of 36 with an acid such as N-Boc-cyclohexylalanine in the 

25 presence of a coupling agent common to the art such as HBTU or polymer supported EDC 
provides the alcohol intermediate 37. Removal of the feit-butoxycarbonyl protecting group 
under acidic conditions provides amine 38. Coupling of 38 with an acid such as 
benzofuran-2-carboxylic acid in the presence of a coupling agent such as HBTU or polymer 
supported EDC provides alcohol 39. Alcohol 39 may be oxidized with an oxidant conomon 

30 to the art such as pyridine sulfur trioxide complex in DMSO and triethylamine or the Dess- 
Martin periodinane to provide the ketone 40. 
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Scheme 5 




5 Reagents and Conditions: (a) Di-rert-butyldicarbonate, THF; (b) H^, 10% Pd/C. EtOAc; (c) 2- 
pyridykulfonyl chloride, TEA ; (d) HCl, EtOAc; (e) N-Boc-cylohexylalanine, P-EDC, CHjClj; (f) 
HCl, CHjClj; (g) ben2ofuran-2-carboxylic acid. P-EDC, CHjOi{, (h) Dess-Martin periodinane, 
methylene chloride. 



10 The quatemized, 4-amino-azepan-3-one compounds of the ptesent invention may 

be conveniently prepared according to Scheme 6 . The skilled artisan will understand from 
Scheme 6 how to make any of the quatemized^ 4-amino-azepan-3-one compounds of the 
present invention. Reductive amination of 13 may be effected by treatment with an 
aldehyde followed by a reducing agent such as sodium triacetoxyborohydride. Subsequent 

15 deprotection of the N-Boc group under acidic conditions provides the amine salt 16. 
Treatment of 16 with an acid chloride or with a carboxylic acid in the presence of a 
coupling agent conmion to the art such as EDO followed by oxidation of the intermediate 
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alcohol (not shown) with an oxidant such as pyridine sulfur trioxide complex provides the 
ketone 17. Quatemization of the amine of 17 may be effected by treatment with an 
alkylating agent such as iodomethane to provide the quaternary amine salt 41. 

5 Scheme 6 




41 

Reagents and conditions: a.) R,CHO, NaBH(OAc),; b.) HCl; c.) RjCOJH, EDC, CHjClj; d.) 
pyridine sulfur trioxide complex, DMSO» TEA; e.) iodomethane 



10 • 

The starting materials used herein are commercially available amino acids or are 
prepared by routine methods well known to those of ordinary skill in the art and can be 
found in standard reference books, such as the COMPENDIUM OF ORGANIC 
SYNTHETIC METHODS, Vol. I-VI (published by Wiley-Interscience). 

15 Coupling methods to form amide bonds herein are generally well known to the art. 

The methods of peptide synthesis generally set forth by Bodansky et aL, THE PRACTICE 
OF PEPTIDE SYNTHESIS, Springer-Verlag, Berlin, 1984; E. Gross and J. Meienhofer, 
THE PEPTIDES, Vol. 1, 1-284 (1979); and JM. Stewart and J.D. Young, SOLID PHASE 
PEPTIDE SYNTHESIS, 2d Ed., Pierce Chemical Co., Rockford, HI., 1984. are generaUy 

20 illustrative of the technique and are incorporated herein by reference. 

Synthetic methods to prepare the compounds of this invention frequently employ 
protective groups to mask a reactive functionality or minimize unwanted side reactions. 
Such protective groups are described generally in Green, T.W, PROTECTIVE GROUPS IN 
ORGANIC SYNTHESIS, John Wiley & Sons, New York (1981). The term "amino 

25 protecting groups" generally refers to the Boc, acetyl, benzoyl, Fmoc and Cbz groups and 
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derivatives thereof as known to the art. Methods for protection and deprotection, and 
replacement of an amino protecting group with anoth^ moiety are well known. 

Acid addition salts of the compounds of Formula I are prepared in a standard 
manner in a suitable solvent from the parent compound and an excess of an acid, such as 
5 hydrochloric, hydrobromic, hydrofluoric, sulfuric, phosphoric, acetic, trifluoroacetic, 
maleic, succinic or methanesulfonic. Certain of the compounds form inner salts or 
rwitterions which may be acceptable. Cationic salts are prepared by treating the parent 
compound with an excess of an alkaline reagent, such as a hydroxide, carbonate or 
alkoxide, containing the appropriate cation; or with an appropriate organic amine. Cations 

10 such as Li+ Na+, K+, Ca++, Mg++ and NH4+ are specific examples of cations present in 
pharmaceutically acceptable salts. Halides, sulfate, phosphate, alkanoates (such as acetate 
and trifluoroacetate), benzoates, and sulfonates (such as mesylate) are examples of anions 
present in pharmaceutically acceptable salts. Quaternary ammonium salts are prepared by 
treating a parent amine compound with an excess of alkyl halide, such as methyl iodide. 

IS This invention also provides a pharmaceutical composition which comprises a 

compound according to Formula I and a pharmaceuticaUy acceptable carrier, diluent or 
excipient. Accordingly, the compounds of Formula I may be used in the manufacture of a 
medicament. Pharmaceutical compositions of the compounds of Formula I prepared as 
hereinbefore described may be formulated as solutions or lyophilized powders for 

20 parenteral administration. Powders may be reconstituted by addition of a suitable diluent 
or other pharmaceutically acceptable carrier prior to use. The liquid formulation may be a 
buffered, isotonic, aqueous solution. Examples of suitable diluents are normal isotonic 
saline solution, standard 5% dextrose in water or buffered sodium or ammonium acetate 
solution. Such formulation is especially suitable for parenteral administration, but may also 

25 be used for oral administration or contained in a metered dose inhaler or nebulizer for 
insufflation. It may be desirable to add excipients such as polyvinylpyrrolidone, gelatin, 
hydroxy cellulose, acacia, polyethylene glycol, mannitol, sodium chloride or sodium 
citrate. 

Alternately, these compounds may be encapsulated, tableted or prepared in an 
30 emulsion or syrup for oral administration. Pharmaceutically acceptable solid or liquid 

carriers noay be added to enhance or stabilize the composition, or to facilitate preparation of 
the composition. Solid carriers include starch, lactose, calcium sulfate dihydrate, terra alba, 
magnesium stearate or stearic acid, talc, pectin, acacia, agar or gelatin. Liquid carriers 
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include syrup, peanut oil, olive oil, saline and water. The carrier may also include a 
sustained release material such as glyceryl monostearate or glyceryl distearate, alone or 
with a wax. The amount of solid carrier varies but, preferably, will be between about 20 
mg to about 1 g per dosage unit. The pharmaceutical preparations are made following the 
5 conventional techniques of pharmacy involving milling, mixing, granulating, and 
compressing, when necessary, for tablet forms; or milling, mixing and filling for hard 
gelatin capsule forms. When a liquid carrier is used, the preparation will be in the form of 
a syrup, elixir, emulsion or an aqueous or non-aqueous suspension. Such a liquid 
formulation may be administered dkectly p.o. or filled into a soft gelatin capsule. 
10 For rectal administration, the compounds of this invention may also be combined 

with excipients such as cocoa butter, glycerin, gelatin or polyethylene glycols and molded 
into a suppository. 

Novel Intermediates 

IS Referring to the methods of preparing the compounds of Formula I set forth in 

Schemes 1-4 above, the skilled artisan will appreciate that the present invention includes all 
novel intermediates required to make the compounds of Formula I. In particular, the 
present invention provides the compounds of Formula 11: 



20 



N 

r' 



n 



wherein: 

is selected from the group consisting of: 

25 
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r2 is selected from the group consisting of: H, Ci.6alkyl, C3.6cycloalkyl-Co^alkyl, Ar- 
5 Co-^alkyl, Het-Co^alkyl, r9c(0)-. r9c(S)-, r9s02-. r90C(0)-, 



r9r11nC(0)-, R9r11nC(S)-, r9(r11)NS02- 



nB 



andR9s02RllNC(0)- ; 



r3 is selected from the group consisting of: H, Ci-6alkyl, C3-6cycloalkyl- 
10 Co-6alkyl, C2.6alkenyl, C2-6alkynyl, HetCo-6alkyl and ArCo-galkyl; 

r3 and R' may be connected to form a pyrrolidine, piperidine or morpholine ring; 

r4 is selected from the group consisting of: H, Cj^alkyl, C3_5cycloa]kyl- 
Co-salkyl, Ar-Co^alkyl. Het-Co-ealkyl, R^C(0)-, R^C(S)-, r5s02-, r50C(0)-, 
r5r12nC(0)-, and r5r12nC(S)-; 
15 r5 is selected from the group consisting of: H, Ci«5alkyl, C2-6aIkenyl, 

C2-6alkynyl, C3_6cycloalkyl-Co„6alkyl, Ar-Co.6alkyl and Het-Co_6alkyl; 

r6 is selected from the group consisting of: H, C^galkyl, Ar-Co-6alkyl, or Het- 
Co.6alkyl; 

is selected from the group consisting of: H, Ci_5alkyl, C3_6cycloalkyl- 
20 Co.6alkyl. Ar-Co.6alkyl, Het-Co-6alkyl. R^OC(0)-, r10C(S)-, r10sO2-, R^OqccO)-, 
r10r13nC(O)-, and r10r13nC(S)-; 

r8 is selected from the group consisting of: H, Ci-eallcyl, C2-6alkenyl, 
C2-6alkynyl, HetCo-6alkyl and AxCQ^^dSkyl; 

is selected from the group consisting of: Cj^galkyl, C^^ff^ycloaJkyl-CQ^ffSkyly 
25 Ar-Co.6alkyl and Het-q).6alkyl; 

RlO 

is independently selected from the group consisting of: Cj^alkyl, 
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C2.e^yclo23kyl-CQ_Q3lkyU Ar-Co^galkyl and Het-Co_6alkyl; 

Rll is selected from the group consisting of: H, Ci^^aiSkyl, Ar-Co^alkyl, and Het- 

Co-6alkyl; 

r12 is selected from the group consisting of: H, Cj^galkyl, Ar-Co-6aUcyt Het- 
5 Co.6alkyl; 

is selected from the group consisting of: H, Cj.galkyl, Ar-Co-6alkyl, and Het- 

Co-ealkyl; 

R'is selected from the group consisting of: H, Cj^galkyl, Ar-Co-6alkyl. and Het- 

Co^eaikyi; 

10 R" is selected from the group consisting of: H,.Ci.6alkyl, Ar-Co-gallcyl, or Het- 

R'^is selected from the group consisting of: H, Ci^galkyl, C3.5cycloalkyl- 

Co-6alkyl, Ar-Co-6a^l> ^d Het-Co-62^1; 

R**" is selected from the group consisting of: Ci-galkyl, C3,6cycloalkyI-Co-6alkyl 
15 C2-6alkenyl, C2-6alkynyl, HetCQugalkyl and ArCo^galkyl; 

n is an integer of from 1 to 5; 
and salts, hydrates and solvates thereof. 

With reference to embodiment lA, the present invention includes the novel 
20 intermediates of Formula IIA: 




DA 



wherein: 

25 r1 is selected from the group consisting of: 




71 



wo 01/95911 



PCT/USOl/19062 



r2 is selected from the group consisting of: Cy^^aikyh Ar-CQ.5alkyl, Het- 
CQ^galkyl, R9C(0>, r9S02-, R^R^^NC(0K and r9s02R"NC(0)s 

5 r3 is selected from the group consisting of: Ci-6alkyl, C3-6cycloalkyl-Co-6alkyl, 

C2-6alkenyl, C2-6alkynyl» Het-Co^galkyl and Ar-Co^galkyl, preferably Ci-galkyl; 

r3 and R' may be connected to form a pyrrolidine, piperidine or morpholine ring; 
r4 is r5C(0)-; 

r5 is selected from the group consisting of : Ci-6alkyl and Het-Co_6alkyl, 
10 preferably Het-Co^galkyl; 

r9 is selected from the group consisting of: Ci^galkyl, C3.6cycloalkyl-Co.5alkyl, 
Ar-Co.5alkyl and Het-Co.6aIkyl; 

Rll is selected from the group consisting of: H, Ci-6alkyl, Ar-Co-6alkyl Het- 
CQ^galkyl, preferably H; 
15 R'isH; i 

R'isH; 

R"* is selected from the group consisting of: H and Ci^alkyl, preferably H; 

R"" is selected from the group consisting of: Ci-6alkyl, C3.5cycloalkyl-Co.6alkyl, 
C2-6alk^iiyl. C2-6alkynyl, HetCo-e^UQ^l ArCg^galkyl, preferably Ci-galkyl; and 
20 n is an integer from 1 to 5, preferably n is 3; 

and pharmaceutically acceptable salts, hydrates and solvates thereof. 

The following compounds are preferred novel intermediates: 
25 [(S)- 1 (3-Hydroxy-azepan-4-ylcarbamoyl)-3-methy l-butyl]-carbamic acid benzyl 

ester; 

(S)-2-Amino-4-methyl-pentanoic acid (l-benzyl-3-hydroxy-azepan-4-yl)-aniide; 

(S)-2-Amino-4-methyl-pentanoic acid{3-hydroxy-l-[2-(3-pyridin-2-yl-phenyl)- 
acetyl]-azepan-4-yl } -amide; 
30 { (S)- 1- [4-((S)-2-Amino-4-methy l-pentanoylamino)-3-hydroxy-azepan- 1- 

ylmethyl]-3-methyl-butyl}-caibamic acid benzyl ester; 

(S)-2-'Amino-4-methyl-pentanoic acid-(l-benzoyl-3-hydroxy-azepan-4-yl)-anaide; 
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(S)-2-Ajiimo-4-methyl-peiitanoic acid [3-hydroxy-l"(4-methyl-pentanoyl)-azepaQ- 
4-yl]-amide; 

(S)-2-Ainino-4-methyl-pentanoic acid (l-beiizenesulfonyl-3-hydroxy-azepan-4-yl)- 

amide; 

5 thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 

pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aniide; 

5-methoxybenzoftiraii-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-siilf onyl)-azepan-4-ylcarbamoyl]-butyl }aimde; 

thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine- 
1 0 2-sulfoiiyl)-azepaii-4-ylcarbamoyl]-butyl}amide; 

3-inethylbenzofiiran-2-carboxylic acid {(S)-3-raethyH-[3-hydroxy-l-(l-oxy- 
pyridine-2-siilfonyl)-azepan-4-yIcarbamoyl]-butyI } amide; 

quinoline-2-caiboxylic acid {(S)"3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
siilfonyl)-azepan-4-ylcarbamoyl]-butyl}amide; and 
15 quinoxaline-2-carboxylic acid {(S)-3-xnethyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 

sulfonyl)-azepan-4-ylcarbainoyl]-butyl}amide. 

Process for Synthesis of Inventive Compounds 
Referring to Schemes 1-6 herein above, the present invention provides a process for 
20 the synthesis of compounds of Formula Q) comprising the step of oxidizing the appropriate 
compound of Formula (II) with an oxidant to provide the compound of Formula (I) as a 
mixture of diastereomers. Preferably the oxidant is sulfur trioxide pyridine complex in 
DMSO and triethylamine. 

Referring to Scheme 4, the present invention also provides a process for the 
25 synthesis of deuterated compounds of Formula (I). Specifically, when a deuterated isomer 
is desired, an additional step, following the oxidation step, of deuterating the protonated 
isomer with a deuterating agent to provide the deuterated compound of Fonnula (I) as a 
mixture of diastereomers is added to the synthesis. Preferably, the deuterating agent is 
COpDiDfl (10:1) in triethylamine. 
30 The process further comprises the step of separating the diasteromers of Formula 

(I) by separating means, preferably by high piesssure liquid chromatography (HPLC). 

Referring to Scheme 6, the present invention also provides a process for the 
synthesis of quaternary salts of the 4-amino-azepan-3-one compoimds of Formula (I). 
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Utility of the Present Inventioii 
The compounds of Formula I are useful as protease inhibitors, particularly as 
inhibitors of cysteine and serine proteases, more particularly as inhibitors of cysteine 
5 proteases, even more particularly as inhibitors of cysteine proteases of the ps^ain 
superfamily, yet more particularly as inhibitors of cysteine proteases of the cathepsin 
family, most particularly as inhibitors of cathepsin K. The present invention also provides 
useful compositions and formulations of said compounds, including pharmaceutical 
compositions and formulations of said compounds. 

10 The present compounds are useful for treating diseases in which cysteine proteases 

are implicated, including infections by Pneumocystis carinii. trypsanoma cruzi, trypsanoma 
brucei, and Crithidia fusiculata; as well as in schistosomiasis, malaria, tumor metastasis, 
metachromatic leukodystrophy, muscular dystrophy, amytrophy; and especially diseases in 
which cathepsin K is implicated, most particularly diseases of excessive bone or cartilage 

15 loss, including osteoporosis, gingival disease including gmgivitis and periodontitis, 
arthritis, more specifically, osteoarthritis and rheumatoid arthritis, Paget' s disease; 
hypercalcemia of malignancy, and metabolic bone disease. 

Metastatic neoplastic cells also typically express high levels of proteolytic enzymes 
that degrade the surrounding matrix, and certain tumors and metastatic neoplasias may be 

20 effectively treated with the compounds of this invention. 

The present invention also provides methods of treatment of diseases caused by 
pathological levels of proteases, particularly cysteine and serine proteases, more 
particularly cysteine proteases, even more particularly cysteine proteases of the papain 
superfamily, yet more particularly cysteine proteases of the cathepsin family, which 

25 methods comprise administering to an animal, particularly a mammal, most particularly a 
human in need thereof a compound of the present invention. The present invention 
especially provides methods of treatment of diseases caused by pathological levels of 
cathepsin K, which methods comprise administering to an animal, particularly a mammal, 
most particularly a human in need thereof an inhibitor of cathepsin K, including a 

30 compound of the present invention. Hie present invention particularly provides methods 
for treating diseases in which cysteine proteases are implicated, including infections by 
Pneumocystis carinii, trypsanoma cruzi, trypsanoma brucei, and Crithidia fusiculata; as 
well as in schistosomiasis, malaria, tumor metastasis, metachromatic leukodystrophy. 
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muscular dystrophy, amytropby, and especially diseases in which catfaepsin K is implicated, 
most particularly diseases of excessive bone or cartilage loss, including osteoporosis, 
gingival disease including gingivitis and periodontitis, ardiritis, more specifically, 
osteoarthritis and rheumatoid arthritis, Paget' s disease, hypercalcemia of malignancy, and 
metabolic bone disease. 

This invention further provides a method for treating osteoporosis or inhibiting 
bone loss which comprises internal administration to a patient of an effective amount of a 
compound of Formula I, alone or in combination with other inhibitors of bone resorption, 
such as bisphosphonates (i.e., allendronate), hormone replacement therapy, and-estrogens, 
or calcitonin. In addition, treatment with a compound of this invention and an anabolic 
agent, such as bone morphogenic protein, iproflavone, may be used to prevent bone loss or 
to increase bone mass. 

For acute therapy, parenteral administration of a compound of Formula I is 
preferred. An intravenous infusion of the compound in 5% dextrose in water or normal 
•saline, or a similar formuladon with suitable excipients, is most effective, although an 
intramuscular bolus injection is also useful. Typically, the parenteral dose will be about 
0.01 to about 100 mg/kg; preferably between 0.1 and 20 mg/kg, in a manner to maintain the 
concentration of drug in the plasma at a concentration effective to inhibit cathepsin K The 
compounds are administered one to four times daily at a level to achieve a total daily dose 
of about 0.4 to about 4O0 mg/kg/day. The precise amount of an inventive compound which 
is therapeutically effective, and the route by which such compound is best administered, is 
readily determined by one of ordinary skill in the art by comparing the blood level of the 
agent to the concentration required to have a therapeutic effect. 

The compounds of this invention may also be administered orally to the patient, in 
a manner such that the concentration of drug is sufficient to inhibit bone resorption or to 
achieve any other therapeutic indication as disclosed herein. Typically, a pharmaceutical 
composition containing the compound is administered at an oral dose of between about 0.1 
to about 50 mg/kg in a manner consistent with the condition of the patient. Preferably the 
oral dose would be about 0.5 to about 20 rag/kg. 

No unacceptable toxicological effects are expected when compounds of the present 
invention are administered in accordance with the present invention. 
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Biological Assays 

The compounds of this invention may be tested in one of several biological assays 
to detennine the concentration of con:q>ound which is required to have a given 
pharmacological effect. 

5 

Detemiination of catbepsin K proteolytic catalytic activity 

All assays for cathepsin K were carried out with human recombinant enzyme. 
Standard assay conditions for the determination of kinetic constants used a fluorogenic 
peptide substrate, typically Cbz-Phe-Arg-AMC, and were determined in 100 mM Na 
10 acetate at pH 5.5 containing 20 mM cysteine and 5 mM EDTA. Stock substrate solutions 
were prepared at concentrations of 10 or 20 mM in DMSO with 20 uM fmal substrate 
concentration in the assays. All assays contained 10% DMSO. Lidependent experiments 
found that this level of DMSO had no effect on enzyme activity or kinetic constants. All 

■ 

assays were conducted at ambient temperature. Product fluorescence (excitation at 360 
15 nM; emission at 460 nM) was monitored with a Perceptive Biosystems Cytofluor n 

fluorescent plate reader. Product progress turves were generated over 20 to 30 minutes 
following formation of AMC product. •< 

Inhibition studies 

20 Potential inhibitors were evaluated using the progress curve method. Assays were 

carried out in the presence of variable concentrations of test compoimd. Reactions were 
initiated by addition of enzyme to buffered solutions of inhibitor and substrate. Data 
analysis was conducted according to one of two procedures depending on the appearance of 
the progress curves in the presence of inhibitors. For those compounds whose progress 

25 curves were linear, apparent inhibition constants {Ki^app) were calculated according to 
equation 1 (Brandt et al., Biochemitsry, 1989, 25, 140): 

V = / [Kail + I/Ki^ app) +A] (1) 

30 where v is the velocity of the reaction with maximal velocity V,fi , A is the concentration of 
substrate with Michaelis constant of Ka, and / is the concentration of inhibitor. 
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For those compounds whose progress curves showed downward curvature 
characteristic of time-dependent inhibition, the data from individual sets was analyzed to 
give kobs according to equation 2: 

5 [AMC] = Vsst + (vO' vss) [l-expi -kobsO] / ^oij (2) 



where [AMC] is the concentration of product formed over time r, vq is the initial reaction 
velocity and v^^ is the final steady state rate. Values for kobs were then analyzed as a 
linear function of inhibitor concentration to generate an apparent second order rate 
10 constant (kobs ^ inhibitor concentration or kobs ^ HI) describing the time-dependent 
inhibition. A complete discussion of this kinetic treatment has been fiilly described 
(Morrison et aL, Adv. EnzymoL Relat. Areas MoL BioLy 1988, 6i, 201). 

Human Osteoclast Resorption Assay 
IS Aliquots of osteoclastoma-deiived cell suspensions were removed from Uquid 

nitrogen storage, warmed rapidly at 37°C and washed xl in RPMI-1640 medium by 

centrifugation (1000 ipm, 5 rain at 4°C). The medium was aspirated and replaced with 

murine anti-HLA-DR antibody, diluted 1:3 in RPMI-1640 medium, and incubated for 30 

min on ice The cell suspension was mixed frequently. 
20 The cells were washed x2 with cold RPMI-1640 by centrifugation (1000 rpm, S 

min at 4°C) and then transferred to a sterile IS mL centrifuge tube. The nimiber of 

mononuclear cells were enumerated in an improved Neubauer counting chamber. 

Sufficient magnetic beads (5 / mononuclear cell), coated with goat anti-mouse IgG, 

were removed from their stock bottle and placed into S mL of fresh medium (this washes 
25 away the toxic azide preservative). The medium was removed by immobilizing the beads 

on a magnet and is replaced with fresh medium. 

The beads were mixed with the cells and the suspension was incubated for 30 min 

on ice. The suspension was mixed frequently. The bead-coated cells were inunobilized on 

a magnet and the remaining cells (osteoclast-nch fraction) were decanted into a sterile SO 
30 mL centrifuge tube. Fresh medium was added to the bead-coated cells to dislodge any 

trapped osteoclasts. This wash process was repeated xlO. The bead-coated cells were 

discarded. 
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The osteoclasts were enumerated in a counting chamber, using a large-bore 
disposable plastic pasteur pipette to charge the chamber with the sample. The cells were 
pelleted by centrifiigation and the density of osteoclasts adjusted to l5xlO^/mL in EMEM 
medium, supplemented with 10% fetal calf serum and 1.7g/litre of sodium bicarbonate. 3 
5 mL aliquots of the cell suspension ( per treatment) were decanted into 15 mL centrifuge 
tubes. These cells were pelleted by centrifiigation. To each tube 3 mL of the appropriate 
treatment was added (diluted to 50 uM in the EMEM medium). Also included were 
appropriate vehicle controls, a positive control (87MEM1 diluted to 100 ug/mL) and an 
isotype control (IgG2a diluted to 100 ug/mL). The tubes were incubate at 3TC for 30 min. 

10 0.5 mL aliquots of the cells were seeded onto sterile dentine slices in a 48-well 

plate and incubated at ST'C for 2 h. Each treatment was screened in quadruplicate. The 
slices were washed in six changes of warm PBS (10 mL / well in a 6-well plate) and dien 
placed into fi^sh treatment or control and incubated at 3TC for 48 h. The slices were then 
washed in phosphate buffered galine and fixed m 2% glutaraldehyde (in 0.2M sodium 

15 cacodylate) for 5 min., following which they were washed in water and incubated in buffer 
for 5 min at 37°C. The slices were then washed in cold water and incubated in cold acetate 
buffer / fast red garnet for 5 min at 4°C. Excess buffer was aspirated, and the slices were 
air dried following a wash in water. 

The TRAP positive osteoclasts were enumerated by bright-field microscopy and 

20 were then removed from the surface of the dentine by sonication. Pit volumes were 
determined using the Nikon/Lasertec ILM21W confocal microscope. 

General 

Nuclear magnetic resonance spectra were recorded at either 250 or 400 MHz using, 
25 respectively, a Bruker AM 250 or Bruker AC 400 spectrometer. CDCI3 is 

deuteriochloroform, DMS0-d6 is hexadeuteriodimethylsulfoxide, and CD3OD is 
tetradeuteriomethanol. Chemical shifts are reported in parts per million (d) downfield from 
the internal standard tetramethylsilane. Abbreviations for NMR data are as follows; s = 
singlet, d = doublet, t = triplet, q = quartet, m = multiplet, dd = doublet of doublets, dt = 
30 doublet of triplets, app = apparent, br = broad. J indicates the NMR coupling constant 
measured in Hertz. Continuous wave infrared QR) spectra were recorded on aPerkin- 
Elmer 683 infrared spectrometer, and Fourier transform infrared (FTER) spectra were 
recorded on a Nicolet Impact 400 D infrared spectrometer. IR and FTER spectra were 
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recorded in transmission mode, and band positions are reported in inverse wavennmbers 
(cm'l). Mass spectra were taken on either VG 70 FE, PE Syx API HI, or VG ZAB HF 
instruments, using fast atom bombardment (FAB) or electrospray (ES) ionization 
techniques. Elemental analyses were obtained using a Perkin-Elmer 240C elemental 
5 analyzer. Melting points were taken on a Thomas-Hoover melting point apparatus and are 
uncorrected. All temperatures are reported in degrees Celsius. 

Analtech Silica Gel GF and E. Merck Silica Gel 60 F-254 thin layer plates were 
used for thin layer chromatography. Both flash and gravity chromatography were carried 
out on E. Merck Kieselgel 60 (230-400 mesh) silica gel. 
10 Where indicated, certain of the materials were purchased from the Aldrich 

Chemical Co., Milwaukee, Wisconsin, Chemical Dynamics Corp., South Plainfield, New 
Jersey, and Advanced Chemtech, Louisville, Kentucky. 

Examples 

15 In the following synthetic examples, temperature is in degrees Centigrade (°C). 

Unless otherwise indicated, all of the starting materials were obtained from commercial 
sources. Without further elaboration, it is believed that one skilled in the art can, using the 
preceding description, utilize the present invention to its fullest extent. These Examples are 
given to illustrate the invention, not to limit its scope. Reference is made to the claims for 

20 what is reserved to the inventors hereunder. 
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PieparatioD of {(SVl'ri-((SV2-BenzvloxvcarbonYlaminn-4-m athYl-pftTifraTi ovlV3-oxo- 
azepap-4-vlcarfaainovl)carfaami c acid he nzvl ester 

5 

a. ) Allyl-pent-4-enyl-carbaimc acid tert-hxxtyl ester 

To a suspension of NaH (3.05 g, 76.33 nunol of 60% NaH in oil; washed with 
hexanes) in DMF (30 mL) was added terf-butyl N-allylcaibamate (6.0 g, 38.2 mmol) in a 
dropwise fashion. The nmxture was stirred at room temperature for approximately 10 
10 minutes whereupon 5-bromo-l-pentene (6.78 mL, 57.24 mmol) was added in a dropwise 
fashion. The reaction was heated to 40^C for approximately 2 hoiu-s whereupon the 
reaction was partitioned between ethyl acetate and water. The organic layer was washed 
with water (2 x's), brine, dried (MgSO^, filtered and concentrated to give 10 grams of die 
tide compound as an oil: MS(EI) 226 (M+H*). 

15 

b. ) 2,3,4,7-Tetrahydro-azepine-l-carboxylic acid te/t-butyl ester 

To a solution of compound of Example la (4.5 g) in benzene was added the 2,6- 
diisopropylphenylimidoneophylidene molybdenum bis(f-butoxide) (600 mg). The reaction 
was heated to reflux for 1.5 hours whereupon the reaction was concentrated in vacuo. 
20 Chromatography (50% CHjCl^ihexanes) of the residue gave 3.92 g of the product: 

c. ) 8-Oxa-3-a2a-bicyclo[5.1.0]octane-3-caiboxylic acid tert-hutyl ester 

To a solution of the compound of Example lb (3.0 g, 15.2 mmol) in CH2CI2 was 
added m-CPBA (7.8 g, 45.6 mmol). The mixture was stirred overnight at room temperature 
25 whereupon it was partitioned between CH^Cljand staurated KflOy The organic layer was 
washed with sat. NaHCOj, water, brine, dried (MgSO^, filtered and concentrated to give 
3.1 1 g of the title compound as an oil: MS(EI) 214 (M+H+). 

d. ) 4-A2ido-3-hydroxy-azepane- l-carboxylic acid tert-hutyl ester 

30 To a solution of the epoxide from Example Ic ( 3.92 g, 20 mmol) in 

methanol:water (180 mL of an 8:1 solution) was added NH4a (3.18 g, 60 mmol) and 
sodium azide (3.9 g, 60 mmol). The reaction was heated to 40°C until complete 
consumption of the starting epoxide was observed by TLC analysis. The majority of the 
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solvent was removed in vacuo and the remaining solution was diluted with ethyl acetate 
and washed with wat^, brine dried (Na2S04), filtered and concentrated. Column 
chroDfiatography (40% ethyl acetate:hexanes) of the residue provided 3.43 g of the title 
compound. 

5 

e.) 4-Amino-3-hydroxy-azepane- l-carboxylic acid rm-butyl ester 

To a solution of the azido alcohol of Example Id (3.4 g) and 10% Pd/C (catalytic) 
in ethyl acetatermethanol (2:1 solution) was affixed a balloon of hydrogen. The reaction 
was stirred until complete consumption of the starting material was observed by TLC 
10 analysis. The reaction was filtered to remove the catalyst and the filtrate was concentrated 
in vacuo. Column chromatography of the residue (25% methanolidichloromethane) 
provided 2.57 g of the title compound: MS(EI) 231 (M+H+). 



f.) 4-((S)-2-ben2yloxycarbonylamino-4-methyl-pentanoylamino)-3-hydroxy-azepane- 

15 1-carboxylic acid tert butyl ester 

To a solution of the amino alcohol of Example le (160 mg, 0.70 mmol) in CH2CI2 
was added EDC (134 mg), HOBt (94 mg) and Cbz-leucine (185 mg). The reaction was 
maintained at room temperature until complete consumption of the starting material was 
observed by TLC analysis. The reaction was diluted with ethyl acetate and washed with 

20 IN HCl, sat. K2CO3, water, brine, dried (MgSO^), filtered and concentrated. Column 
chromatography of the residue (3% methanol:dichloromethane) gave 200 mg of the title 
compound: MS(EI) 478 (M+H+), 500 (M+Na+). 



gO [(S)-l-(3-hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid benzyl 
25 ester 

A solution of the compound of Example If (200 mg, 0.42 nunol) in methanol (5 
mL) was added 4M HCl in dioxane (5 mL). The reaction was stirred at room temperature 
for approximately 2 hours whereupon the solvent was removed in vacuo to provide 168 mg 
of the title compound: MS(EI) 378 (M+H+). 
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h.) {(S)-l-[4-((S)-2-Benzyloxycail)onylammo-4-methyl-pentanoylai^ 
azepane-l-carbonyl]-3-methyl-butyl}caibamic acid benzyl ester 

To a solution of the amine salt of Example Ig (168 mg, 0.42 mmol) in CH2a2 
was added EDC (81 mg), HOBt (57 mg). triethylamine (0.09 mL) and Cbz-leucine (1 1 1 
5 mg). The reaction was stirred until complete by TLC analaysis. Workup followed by 
column chromatography (5% CH30H:CH2Cl2) provided 159 mg of the title compound: 
MS(EI) 625 (M+H+). 

i) {(S)-l-[4-((S)-2-Benzyloxycaibonylamino-4"methyl-pentanoylaniino)-3-oxo- 

10 azepane- l-carbonyl]-3-methyl-butyl }carbamic acid benzyl ester 

To a solution of the alcohol of Example Ih (130 mg, 0.21 mmol) in DMSO was 
added TEA (0.17 mL) and pyridine sulfur trioxide complex (97 mg, 0.62 mmol). The 
reaction was stirred at room temperature for approximately 2 hours whereupon it was 
partitioned between ethyl acetate and water. TTie organic layer was washed with brine, 

15 dried (MgS04), filtered and concentrated. Column chromatography of the residue (5% 
CH30H:CH2Cl2) provided 100 mg of the title compound as a mixture of diastereomers: 
NMR (CDCy : 5 1,0 ( m, 12H), 1.5-2.1 ( m. 8H). 2.2 ( m, 4H), 3.0 (m, IH), 3.5 (d, IH). 3.6 
(d, IH), 4.01 (m, IH), 4.5 ( m, 2H), 4.7 (m, IH), 5.0 ( m, 5H), 7.3 (m, lOH): MS (EI) 
623(M+H+), 645 (M+Na+). Separation of the diastereomers by HPLC provided 

20 diastereomer 1 :MS (EI) 623 (M+H+), 645 (M+Na+) and diastereomer 2: MS (ES) 623 
(M+H+), 645 (M+Na+). 
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Examplft 1 

Preparatioii of NaDhthvlene'2-carboxylic acidr(SVl-(l-benzvl-3-oxo-azepaD-4- 
vlcarbamovl)-3-methvl-butvllaiiiide 

5 

a. ) Allyl-pent-4-enyl-carbainic acid benzyl ester 

To a suspension of NaH (1.83 g, 7633 mmol of 90% NaH) in DMF was added 
benzyl allyl-carbanoic acid benzyl ester (7.3 g, 38.2 mmol) in a dropwise fashion. The 
mixture was stirred at room temperature for approximately 10 minutes whereupon 5- 

10 bromo-l-pentene (6.78 mL, 57.24 mmol) was added in a dropwise fashion. The reaction 
was heated to 40°C for approximately 4 hours whereupon the reaction was partitioned 
between dichloromethane and water. The organic layer was washed with water (2x's), 
brine, dried (MgS04), ^^^^ concentrated. Column chromatography of the residue 
(10% ethyl acetate:hexanes) provided 10.3 grams of the tide compound as an oil: MS(EI) 

15 : 260 (M+H+). 

b. ) 2,3,4,7-Tetrahydro-azepine-l-carboxylic acid benzyl ester 

To a solution of compound of Example 2a (50 g) in dichloromethane was added 
bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride (S.O g). The reaction 
20 was heated to reflux until complete as determined by TLC analysis. The reaction was 
concentrated iit vacuo. Column chromatography of the residue (50% 
dichloromethaneihexanes) gave 35 g of the title compound: MS(EI) 232 (M+H'*'). 

c. ) 8-Qxa-3-aza-bicyclo[5. 1 .0]octane-3-carboxylic acid benzyl ester 

25 Following the general procedure of Example Ic except substituting the compound 

of Example 2b the title compound was prepared: MS(EI) 248 (M+H+), 270 (M+Na+). 

d. ) 4-a2ido-3-hydroxy-azepane-l-carboxylic acid benzyl ester 

To a solution of the epoxide from Example 2c (2.0 g, 8.1 namol) in methanohwater 
30 (8: 1 solution) was added NH^CI (1.29 g, 24.3 nmiol) and sodium azide (1.58 g, 24.30 
mmol). The reaction was heated to 40°C until complete consumption of the starting 
epoxide was observed by TLC analysis. The majority of the solvent was removed in vacuo 
and the remaining solution was partitioned between ethyl acetate and pH 4 buffer. The 



83 



wo 01/95911 



PCTAJSOl/19062 



organic layer was washed with sat. NaHCOj, water, brine dried (MgSO^, filtered and 
concentrated. Column chromatography (20% efliyl acetateihexanes) of the residue 
provided 1.3 g of the tide compound: MS(EI) 291 (M+H+) plus 0.14 g of trans-4- 
hydroxy-3-azido-hexahydro-lH-azepine 

5 

e. ) 4-amino-3-hydroxy-azepane-l-carboxylic acid benzyl ester 

To a solution of die azido alcohol of Example 2d (1.1 g, 3.79 mmol) in methanol 
was added triethylamine (15 mL, 11.37 nunol) and 1,3-propanedithiol (1.1 mL, 11.37 mL). 
The reaction was stiired until complete consumption of the starting material was observed 
10 by TLC analysis whereupon the reaction was concentrated in vacuo. Column 

chromatography of die residue (20% medianoLdichloromethane) provided 0.72 g of the 
title compound: MS(EI) 265 (M+H+). 

f. ) 4-((S>2-rerr-Butoxycarbonylaniino-4-methyl-pentanoylaniino)-3-hydroxy-azepan- 
15 1-carboxylic acid benzyl ester 

To a solution of the amino alcohol of Example 2e (720 mg, 2.72 mmol) in CH2CI2 
was added EDC (521 mg), HQBt (368 mg) and N-Boc-leucine (630 mg). The reaction was 
maintained at room temperature until complete consumption of the starting material was 
observed by TLX2 analysis. The reaction was diluted with ethyl acetate and washed with 
20 IN HCl, sat. K2CO3, water, brine, dried (MgS04), filtered and concentrated. Column 
chromatography of die residue (3% methanol:dichloromethane) gave 1.0 g of die title 
compound: MS(EI) 478 (M+H+). 

g. ) [(S)- l-(3-Hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid ten 
25 butyl ester 

To a solution of the compound of Example 2f (1.0 g) and 10% Pd/C (catalytic) in 
ethyl acetate:methanol (2: 1 solution) was affixed a balloon of hydrogen. The reaction was 
stirred until complete consumption of the starting material was observed by TLC analysis. 
The reaction was filtered to remove the catalyst and the filtrate was concentrated in vacuo 
30 to provide 0.82 g of die tide compound: MS(EI) 344 (M+H+). 
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h. ) [(S>l-(l-Benzyl-3-Hydroxy-azepan-4-ylcarbamoyl)-3-methyl-buty]]-carb^ acid 
ten butyl ester 

To a solution of the compound of Example 2g (0.69 g, 2.01 mmol) in CH2CI2 was 
added benzaldehyde (0.32 mL, 3.01 mmol) followed by sodium triacetoxyborohydride 
5 (0,85 g, 4.02 mmol). The reaction was stirred until complete as determined by TLC 

analysis whereupon several drops of water were added to the reaction to destroy the excess 
sodium triacetoxyborohydride. The mixture was diluted with ethyl acetate washed with sat 
NaHC03, water, brine, dried (Na2S04), filtered and concentrated. Column 
chromatography of the residue (S% methanol: dichloromethane) gave 800 mg of the title 
10 compound: MS(ES) 434 (M+H+). 

i. ) (S)-2-Amino-4-methyl-pentanoic acid (l-benzyl-3-hydroxy-azepan-4-yl)-amide 

To a solution of the compound of Example 2h (800 mg) in methanol (IS mL) was 
added 4M HCl in dioxane (15 mL). The reaction was stirred at room temperature overnight 
15 whereupon it was concentrated in vacuo to give 800 mg of the title compound: MS(ES) 
334 (M+H+). 

j.) Naphthylene-2-carboxylic acid [(S)-l-(l-benzyl-3-hydroxy-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]-amide 

20 To a solution of the amine salt of Example 21 (200 mg, 0.49 mmol) in CH2CI2 was 

added triethylamine (0.17 mL. 1,22 mmol), EDC (103,5 mg, 0.54 mmol), HOBt (73 mg, 
0.54 mmol) and 2-naphthoic acid (93 mg, 0.54 mmol). The reaction was stirred until 
complete by TLC analysis. The reaction was diluted with ethyl acetate and washed with 
sat. NaHC03, water, brine, dried (Na2S04), filtered and concentrated. Column 

25 chromatography of the residue (5% methanohdichloromethane) gave 0.14 g of the title 
compound: MS(EI) 488 (M+H+). 

k.) Naphthylene-2-carboxylic acid[(S)- l-(l-benzyl-3-'Oxo-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]-amide 

30 Following the general procedure of Example li except substituting the compound 

of Example 2j for the compound of Example li the title compound was prepared: *H NMR 
(CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 ( m, 5H), 2.2 ( m, 2H), 2.9 (m, IH), 3,2 (dd, IH). 3.4 (m, 
IH), 3.7 (m, 2H), 4.7 ( m, IH), 5.2 ( m, IH), 7.2-8.4 (m, 12H); MS(EI): 486 
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(M+ir,100%). Separation of the diastereomers by HPLC provided diastereomer 1 : MS 
(EI) 486.3 (M+H+), and diastereomer 2: MS (ES) 486.3 (M+H+). 

Example 3 

5 

Preparation of B enzorL31dioxole-5-carboxvlic acid r(SVl-a-benzvl-3-oxo-a2epan->4> 
vlcarbamovlV3-methvl"butvnamide 

a. ) Ben2o[l,3]dioxole-5-carboxylic acid [(S)-l-.(l-benzyl-3-hydroxy-a2epan-4- 
10 ylcarbamoyl)-3-methyl-butyI]amide 

Following the general procedure of Example 2j except substituting piperonylic acid 
for 2-naphthoic acid the tide compound was prepared: MS(ES) 482 (M+H+). 

b. ) Benzo[l,33dioxole-5-carboxylic acid [(S)- l-(l-benzyl-3-oxO"a2epan-4- 
15 ylcarbamoyl)-3-methyl-butyl]amide 

Following the general procedure of Example li except substituting the compound 
of Example 3a the title compound was prepared: 'H NMR (CDCI3): 6 1.0 ( m, 6H), 1.5-2.1 ( 
m, 5H), 2.2 ( m, 2H),,2.9 (m, IH), 3.0 ( m. IH). 3.2 (d, IH). 3.5 (q, IH), 3.7 (m. 2H), 4.7 ( 
m, IH), 5.2 ( m, IH), 6.0 (s, 2H), 6.8 (m, 2H).7.2 (m, 6H); MS(EI): 480 0^+^,100%). 
20 The diastereomers were separated by preparative scale HPLC. Lyophilisation of the eluents 
provided diastereomer 1: MS (EQ 480.3 (M+H+), 959.6 2M+H+) and diastereomer 2: MS 
(EI) 480.3 (M+H+), 959.6 2M+H+). 
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Example 4 



Preparation of BeDzofuran-Z-carboxvlic acid rfS)-l-fl-benzvl-3-oxo-a2epan-4- 
vlcarbamovlV3-inethvl-butvnamide 

5 

a. ) Benzofuran-2-carboxylic acid [(S)-l-(l-benzyl-3-hydroxy-azepan-4-ylcarbamoyl)- 
3-methyl-butyI]amide 

Following the general procedure of Example 2j except substituting benzofiiran-2- 
carboxylic acid for 2-naphthoic acid the title compound was prepared: MS(ES) 478 
10 (M+H+). 

b. ) Benzofuran-2-carboxylic acid [(S)-l-(l-benzyl-3-oxo-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]aniide 

Following the general procedure of Example li except substituting the compound 
15 of Example 4a the title compound was prepared: 476MS(EI): 492 (M+ir,100%). The 
diastereomers were separated by preparative scale HPLC. Lyophilisation of the eluents 
provided diastereomer 1: MS (EI) 476.4 (M+H+), 951.6 (M+H+) and diastereomer 2: . 
MS (EI) 476.4 (M+H+). 951.6 2M+H+). 

20 Example 5 

Preparation of Benzofblthiophene-2-carboxvlic acid rrSVl-(l-benzvl-3-oxo-azepan-4- 
vlcarbamovlVS-methvl-butvnamide 

25 a.) Benzo[b]thiophene-2-<;arboxylic acid [(S)-l-(l-benzyl-3-hydroxy-azepan-4- 
ylcarbamoyl)-3-methyl-butyl]amide 

Following the general procedure of Example 2j except substituting 
benzothiophene-2-carboxylic acid for 2-naphthoic acid the title compound was prepared: 
MS(ES) 494 (M+H+). 
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b.) Beiizorb]thiophene-2-carboxylic acid [(S)-l-(l-benzyl-3-oxo-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]aimde 

Following the general procedure of Example li except substituting the compound 
of Example 5a the tide compound was prepared: 'H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 ( 
5 m. 5H), 2.2 ( m, 2H), 2.9 (m, IH), 32 (dd, IH). 3.4 (m, IH). 3.7 (m. 2H), 4.7 (m, IH). 
5.2 ( m. IH), 7.2-8.4 (m, lOH); MS(EI): 492 (M+ir,100%) 

The diastereomers were separated by preparative scale HPLC. Lyophilisation of 
the eluents provided diastereomer 1: MS (EI) 492.4 (M+H+), 983.7 2M+H+) and 
10 diastereomer 2: MS (EI) 492.4 (M+H+), 983.7 2M+H+). 

Example 6 

Preparation of N aphthvlene-2-sulphonvl r(SVl-(l-benzvl-3-oxo-azepan-4-vlcarbamovlV3- 
15 methvl-butvlVainide 

a. ) Naphthylene-2-sulphonyl [(S)-l-(l-benzyl-3-hydroxy-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]-amide 

To a solution of the amine salt of Example 21 (200 mg, 0.49 mmol) in CH2CI2 was 
20 added triethylamine (0.24 mL, 1 .72 mmol) and 2-naphdialenesulphonyl chloride (122 mg, 
0.54 mmol). The reaction was stirred at room temperature until complete as determined by 
TLC analysis. The reaction was worked-up, dried (Na2S04), filtered and concentrated. 
Column chromatography of the residue (10% methanol:dichloromethane) provided 52 mg 
of the title compound: MS(EI) 524 (M+H+). 

25 

b. ) Naphthylene-2-sulphonyl [(S>l-(l-ben2yl-3-oxo-azepan-4-ylcarbamoyl)-3-methyI- 
butyl]-amide 

Following the general procedure of Example li except substituting the compound 
of Example 6a the title compound was prepared: : 'H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 
30 ( m, 5H), 2.2 ( m, 2H), 2.7 (m, IH), 3.0 (dd, IH). 3.3 (m, IH), 3.6 (m, 2H), 3.7 ( m, IH), 
4.7 (m, IH), 5.3 ( m, IH), 7.2-8.4 (m, 12H): MS(EI): 522 (M+H',100%) 
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Example 7 

Preparation of QuiTin1in e-2-carboxvlic acid r(SVl-(l-benzvl-3-oxO"azepaii-4-vlcarbamovlV 
3-methvl-butvnainide 

5 

a. ) Quinoline-2-carboxylic acid [(S)-l-(l-benzyl-3-hydroxy-azepan-4-ylcarbamoyl)-3- 
methyl-butyljamide 

Following the general procedure of Example 2j except substituting 2- 
quinolinecarboxylic acid for 2-naphthoic acid the title compound was prepared: MS(ES) 
10 489 (M+H+). 

b. ) Quinoline-2-carboxyIic acid [(S)-l-(l-benzyl-3-oxo-azepan-4-ylcarbamoyl)-3-methyl- 
butyl]amide 

Following the general procedure of Example li except substituting the compound 
15 of Example 7a the title compound was prepared: 'H NMR (CDCI3): 5 1 .0 ( m, 6H), 1 .5-2. 1 ( 
m, 5H), 2.2 ( m, 2H). 2.9 (m, IH), 3.2 (dd, IH). 3.4 (m, IH), 3.7 (m, 2H), 4.7 ( m, IH), 
5.2 ( m, IH), 7.2-8.4 (m, IIH); MS(EI): 487 (M+ir,100%). The diastereomers were 
separated by preparative scale HPLC. Lyophilisation of the eluents provided diastereomer 
1: MS (EI) 492.4 (M+H+), 983.7 2M+H+) and diastereomer 2: MS (EI) 492.4 (M+H+), 
20 983.7 2M+H+). 

Example 8 

Preparation of 3,4-dichlorobenzoic acid FfSVl-f l-benzvl"3-oxo-azepaD-4-vlcarbamovlV3~ 
25 methvl-butvllamide 

a.) 3,4-dichlorobenzoic acid t(S)-l-(l-benzyl-3-hydroxy-a2epan-4-ylcarbamoyl)-3- 
methyl-butyl]amide 

Following the general procedure of Example 2j except substituting 3,4- 
30 dichlorbenzoic acid for 2-naphthoic acid the title compound was prepared: MS(ES) 506 
(M+H+). 
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b.) 3,4-dichlorobenzoic acid [(S>- l-(l-benzyl-3-oxoa2epan-4-ylcarbamoyl)-3-methyl- 
butyljamide 

Following the general procedure of Example li except substituting the compound 
of Example 8a the title compound was prepared: NMR (CDCI3): 5 1.0 ( m, 6H), 1S-2A ( 
5 m, 5H), 2.2 ( m, 2H), 2.9 (m, IH), 3.2 (dd, IH). 3.4 (m. IH), 3.7 (m. 2H), 4.7 ( m, 2H), 5.2 
( m, IH), 7.2-8.4 (m, 8H); MS(EI): 504 (M*,100%) . 

Example 9 

10 Preparation of 4-( (SVMethvl-2-ff quinoline-2-carfaonYlV aminn ]pentanovlamino t-3-oxo-l- 
f2"f3-pvridin-2--vl-phenvl)-acetvl1azepanium 

a. ) 4-((S)-2-^€rf-Butoxycarbonylanaino-4-methyl-pentanoylamino)-3-hydroxy-l-[2-(3- 
pyridin-2-yl-phenyl)-acetyl]-azepanium 

15 To a solution of the compound of Example 2g (0.5g, 1.46 mmol) in CH2CI2 was 

added EDC (307 mg, 1.60 nnmol), HOBt (216 mg, 1.60 mmol) and 3-(2-pyridyl)phenyl 
acetic acid (341 mg, 1.60 mmol). The reaction was stirred at room temperature untU 
complete as determined by TLC analysis. Workup and column chromatography (2% 
methanolrdichloromethane) provided the title compound: MS(ES) 539 (M+H+). 

20 

b. ) 4-((S)-Amino-4-methyl-pentanoylamino)-3-hydroxy-l-[2--(3-pyridin-2-yl-phenyl)-- 
acetylj-azepanium 

To a solution of the compound of Example 9a (1.3 g) dissolved in methanol (20 mL 
was added 4M HCl in dixoane (20 mL). The reaction was stirred until complete by TLC 
25 analysis whereupon it was concentrated in vacuo to give 1.1 g of the title compound: 
MS(EI) 439 avI+H+). 

c. ) 4-{(S)-Methyl-2-[(quinoline-2-carbonyl)-ainino]pentaQoylamino}-3-hydroxy-l-[2- 
(3-pyridin-2-yl-phenyl)-acetyl]a2epanium 

30 Following the procediue of Example 7a except substituting the compound of 

Example 9b the title compound was prepared: MS(EI) 594 (M+H+). 
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d.) 4-{(S)-Methyl-2-[(quinoline-2-^aAonyl)-aiiuno]pentanoylaii^ 
pyridiii-2-yl-phenyI)-acetyl]azepamum 

Following the procedure of Example li except substituting the compound of 
Example 9c the title compound was prepared: *H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 ( 
5 m, 5H), 2.2 ( m, 2H), 2.9 (m, IH), 3.4 (dd, IH). 3.8 (m, 3H), 4.1 (m, 2H), 4.7 ( m, 3H), 
5.4 ( ra, IH), 7.2-8.4 (m, 14H); MS(EI): 592 (M+ir,100%) . 

Example 10 

10 Preparation of l-((S)-2-Benzvloxvcarbonv ^aminfv.4~T iiethvI-pentvn-4-((S)-4-methvl-2-ff^^ 
quiDoiline"2-carbonyl)-aminQl-pentanovlamino)-3-oxo-azepanium 

■ 

a.) l-((S)-2-Benzyloxycarbonylamino-4-methyl-pentyl)-4-((S)-2-terf- 
butoxycarbonylamino-4-methyl-pentanoylan3ino)-3-hydroxy-azepanium 
15 Following the procedure of Example 2h except substituting Cbz-leucinal for 

benzaldehyde the title compound was prepared: MS(EI) 577 (M+H***). 

b04-((S)-2-Aniino-4-methy-pentanoylamino)-l-((S)-2-/erf-benzykycar^ 
methyl-pentyl)-3-hydroxy-azepanium 
20 Following the procedure of Example 2i except substituting the compound of 

Example 10a the title compound was prepared: MS(Er) 477 (M+H*^). 

c. ) l-((S)-2-Benzyloxycarbonylamino-4-raethyl-pentyl)-4-{(S)-4-methyl-2-[(2- 
quinoiline-2-carbonyl)-amino]-pentanoylamino)-3-hydroxy-azepanium 

25 Following the procedure of Example 7a except substituting the compound of 

Example 10b the title compound was prepared: MS(EI) 632 (M+H+). 

d. ) l-((S)-2-Benzyloxycarbonylamino-4-methyl-pentyl)-4-{(S)-4-methyl-2-[(2- 
quinoiUne-2-carbonyl)-amino]-pentanoylamino)-3-oxo-azepanium 

30 Following the procedure of Example li except substituting the compound of 

Example 10c the title compound was prepared: NMR (CDCI3): 5 1.0 ( m. 12H), 1.5-2.1 
(m, lOH). 
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2.2 ( m, 4H), 2.9 (m, IH), 3.4 ( M, 2H). 3.7 (m, IH), 4.7 ( m, 2H), 5.2 ( m, 3H), 7.2 (m, 
4H), 7.5 (m, IH), 7.6 (m, IH), 7.7 (m, IH), 8.1 (m, IH), 8.2 (m, 2H), 8.5 (m, IH); MS(EI): 
630 (M+H*,100%) . 



Preparation of l -BeIlzovl-4-((SV2-^3en2X)^13^dioxole-carbonvla minn )-^t-mftthyl- 
pentanoylamin oVS-oxo-azepanium 

10 a.) l-Benzoyl-4-((S)-2-/ert-butoxycarbonylanQino-4-methyl-pentanoylai^ 
hydroxy-azepanium 

Following the procedure of Example 9a except substituting benzoic acid for 3-(2- 
pyridyOphenyl acetic acid the title conq)oimd was prepared: MS(Er) 448(M+H+). 

1 5 b.) 4-((S)-2-AnMno-4-naiethyI-pentanoylaniino)-l-benzoyl-3-hydroxy-azepai^ 

Following the procedure of Example 2i except substituting the compound of 
Example 11a the title compound was prepared: MS(EI) 348 (M+H+). 

c.) l-Benzoyl-4-((S)-2-(benzo[l,3]dioxole-carbonylamino)-4-methyl-pentanoylamino)- 
20 3-hydroxy-azepanium 

Following the procedure of Example 2j except substituting the compound of 
Example lib for the compound of Example 2j and piperonylic acid for 2-naphthoic acid the 
title compound was prepared: MS(EI) 496 (M+H+). 

25 d.) l-Benzoyl-4-((S)-2-(benzo[l,3]dioxoleK:arbonylamino)-4-methyl-pentanoylamino)-^ 
oxo-azepanium 



Example He the title compound was prepared: *H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.9 (m, IH), 3.2 (dd, IH). 3.4 (m, IH). 3.7 (m, 2H), 4.7 ( m, IH), 
30 5.2 ( m, IH), 6.0 (s, 2H), 7.2-8.4 (m, 8H); MS(EI): 494 (M+H". 70%). 



Example 11 



Following the procedure of Example li except substituting the compound of 
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Example 12 

Preparation of l-Ben2ovl'4~ffSV2-(^4-fluoro-b pn7nYlam inn^-4-methvl-pent^ 
oxo-azepanium 

5 

a. ) l-Benzoyl-4-((S)-2-<4-fluoro-ben2oylamino)-4-inethyl-pent^ 
azepanium 

Following the procedure of Example 1 Ic except substituting 4-fluorobenzoic acid 
for piperonylic acid the title compound was prepared: MS(EI) 470 (M+H+). 

10 

b. ) l-Benzoyl'4-((S)-2-(4-fluoro-benzoylainino)-4-methyl-pentanoylanadno)-3-oxo- 

w 

azepanium 

Following the procedure of Example li except substituting the compound of 
Example 12a the title compound was prepared: NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 
15 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.0 (dd, IH). 3.6 (m. IH), 4.0 (m, 2H), 4.7 ( m, IH), 
5.2 ( m, IH), 7.2-8.4 (m, 9H); MS(EI): 468 (M+lT, 10%). 

Example 13 

20 Preparation of 3-Oxo-4-((SV4-methvl-2-l r5-f2-morpholinO"4-vl-ethoxvVbenzofuran-2- 
carbonvl1amino}-pentanovlaminoVl-(4-methvl--pentanovlVazepanium 

a. ) 4-((S)-2-f5it-butoxycarbonykmino-4-methyl-pentanoylainino)-3-hydroxy-l-(4- 
methyl-pentanoyl)-azepaniiun 

25 Following the procedure of Example 9a except substituting iso-caproic acid for 3- 

(2-pyridyl)phenyl acetic acid the title compound was prepared: MS(EI) 442 (M+H"*"). 

b. ) 4-((S)-2-Amino-4-methyl-pentanoylanrino)-3-hydroxy-l-(4-inethyl-pentanoyl)- 
azepanium 

30 Following the procedure of Example 2i except substituting the compound of 

Example 13a the title compound was prepared: MS(EI) 342 (M+H+). 
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c.) 3-fiydroxy-4-((S)-4-methyI-2-{[5-(2-morpholmo-4-yl-ethoxy> 
carbonyl]ainino }-pentanoylaniino> l-(4-metfay l-pentanoyO-azepanium 

To a solution of the compound of Example 13b (200 mg, 0^3 mmol) in 
dichloromethane was added EDC (111 mg, 0.58 mmol), HOBt (78 mg, 0.58 mmol), TEA 
5 (0.1 1 mL, 0.79 mmol) and 5-(2-moipholin-4-yl-ethyloxy)benzofuran-2-carboxylic acid. 
The reaction was stirred at room temperature until complete as indicated by TLC analysis. 
Workup and column chromatography (5% methanohdichloromethane) provided 160 mg of 
the title compound: MS(EI) 615 (M+H+). 

10 d.) 3-Oxo-4-((S)-4-methyl-2-{ [5-(2-morpholino-4-yl-ethoxy)-benzofuran-2- 
carbonyl]amino)-pentanoylaniino)-l-{4-methyl-pentanoyl)-azepanium 

Following the procedure of Example li except substituting the compound of 
Example 13d the title compound was prepared: 'H NMR (CDCI3): 5 1.0 ( m, 12H), 1.5-2.1 
(m, 8H), 2.2 (m, 2H), 2.3 (m. IH), 2.4-2.5 (m, 2H), 2.6 (m 5H), 2.7 (m, 2H), 2.9 (m, IH). 

15 3.4 (m, IH), 3.7 (m, 4H), 4.1 (m, 2H), 4.5-4.6 (m, 2H), 5.2 ( m, IH), 7.2-8.4 (m, 4H): 

MS(EI): 613 (M+H*,100%). The diastereomers were separated by preparative scale HPLC. 
Lyophilisation of the eluents provided diastereomer 1 and diastereomer 2. 



Preparation of 3- Oxo-4-frS^-4-methvl>2-ir5-(2-morpholino-4-vl-ethoxvVbenzofuran-2- 
carbonvllamino |-pentanovlamino)-l-benzenesulphonvl-a2ep aiiium 

a.) l-Benzenesulphonyl-4-((S)-2-rm-butoxycarbonylanuno-methyl-pentanoylamino)- 
25 3-hydroxy-azepanium 

To a solution of the amine of Example 2g (0.5 g, 1.46 mmol) in dichloromethane 

was added triethylamine (0.4 mL, 2.92 mmol) followed by benzenesulphonyl chloride (0.28 

mL, 2.18 mmol). The reaction was stirred at room temperature until complete as 

determined by TLC analysis. Workup and column chromatography (10% 

30 methanohdichloromethane) provided 450 mg of the title compound: MS(EI) 484 (M+H+). 



Example 14 



20 



b. ) 4-((S)-2-Ainino-methyl-pentanoylaiiiiiio) l-benzenesulphonyl-S-hydroxy- 
azepanium 

Following the procedure of Example 2i except substituting the compound of 
Example 14a the title compound was prepared: MS(EI) 384 (M+H+). 

5 

c. ) 3-Hydroxy-4-((S)-4-methyl-2- { [5-(2-morpholino-4-yl-ethoxy)-benzofuran-2- 
carbonyl] amino } -pentanoylamino)- 1 -benzenesulphonyl-azepanium 

Following the procedure of Example 13c except substituting the compound of 
Example 14b the title compound was prepared: MS(EI) 657 (M+H+). 

10 

d. ) 3-Oxo-4-((S)-4-methyl-2-{[5-(2-morpholino-4-yl-ethoxy)~benzofuran-2- 
carbonyljamino ) -pentanoylamino)- 1 -benzenesulphonyl-azepanium 

Following the procedure of Example li except substituting the compound of 
Example 14c the tide compound was prepared: 'H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 
15 5H), 2.2 (m, 2H), 2.4 (m, IH), 2.7 (m, 4H), 2.8 (m, 2H), 3.5 (m, IH), 3.8 (m, 4H), 

4.0 (m, IH), 4.1 (m, 2H), 4.4 (m, IH), 4.5 (m, IH), 4.7 (m, IH). 5.1 ( m, IH), 7.0 (m, 
3H), 7.3 Cm, 2H), 7.5 (m, 3H), 7.7 (m, 2H): MS(EI): 655 (M+H',100%) . 

Analysis of the diastereomeric mixture by analytical HPLC (40:60 to 45:55 
20 CH3CN:20 mm KHPO4 (pH 7 buffer) 60 min. gradient 1 mL/min.; inertsil ODS-3 column 
4.6 X 250 mm; UV detection at 215 nM) showed two peaks (R^ = 44.6 mins. and 45.9 
mins). The diastereomers were separated by preparative scale HPLC (40:60 to 50:50 
CH3CN: mm BCHP04 (pH 7 buffer)gradient, 12 mLymin., 60 mins; inertsil ODS-3 column 
250 X 20 mm; UV detection at 215 nM). Lyophilisation of the eluents provided 
25 diastereomer 1 (anal. R( = 44.6 mins.) and diastereomer 2 (anal. Rt = 45.9 mins). 
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Example 15 

Preparation of 4-((S^-4-Methvl-2-{ rS-(2-nK)rpholin(>4>-vl-ethoxv)-beDzofuraii-2- 
carbonvl1aiDinol-pentaiiovlaipmoV3"OXO-a2eDane-l-carboxvlic acid phenY lamide 

5 

a, ) [(S)-l-(3-Hydroxy-l-phenylcarbamoyI-a2«pan-4-ylcarbamoyl)-3-methyl-buty^^ 
carbamic acid tert-hutyl ester 

To a solution of the amine of Example 2g (0.5 g, 1.46 mmol) in dichloromethane 
(20 mL) was added phenyl isocyanate (0.24 mL, 2.18 mmol). The reaction was stirred at 
10 room temperature until complete as determined by TLC analysis. Workup and column 
chromatography (5% methanol:dichloromethane) provided 578 mg of the title compound: 
MS(EI) 463 (M+H+). 

b. ) 4-((S)-2- Amino-methyl-pentanoylamino)-3-hydroxy-azepane- l-carboxylic acid 
15 phenyl amide 

^ Following the procedure of Example 2i except substituting the compound of 

Example 15a the title compound was prepared: MS(EI) 363 (M+H+). 



c. ) 3-Hydroxy-4-((S)-4-Methyl-2- { [5-(2-morpholino-4-y l-ethoxy)-benzofiiran-2- 
20 carbonyI]anuno}-pentanoylamino)-azepane-l-carboxylic acid phenylamide 

Following the procedure of Example 13c except substituting the compound of 
Example 15b the title compound was prepared: MS(EI) 636 (M+H+). 

d. ) 4-((S)-4-Methyl-2-{ [5-(2-morpholino-4-yl-ethoxy)-benzofuran-2-carbonyI]amiiio }- 
25 pentanoylamino)-3-oxo-azepane- 1-caiboxylic acid phenylamide 

Following the procedure of Example li except substituting the compound of 
Example 15c the tide compound was prepared: 'H NMR (CDCy: ): 6 1.0 ( m. 6H), 1.5-2.1 
( m, 5H), 2.2 (m. 2H). 2.7 (m, 4H), 3.0 (m, 2H), 3.1 (m, IH), 3.8 (m, IH). 3.9 (m. 4H), 
4.2 (m, IH), 4.3 (m, 2H), 4.9 (m, 2H). 5.2 ( m, IH), 7.2-8.4 (m, 9H): MS(EI): 634 
30 (M+H'JOOyo) 

Analysis of die diastereomeric mixture by analytical HPLC (40:60 CH3CN:20 mM 
KHPO4 (pH 7 buffer) isocratic, 1 mL/min.; inertsil ODS-3 column 4.6 x 250 mm; UV 
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detection at 215 nM) showed two peaks (Rt = 27.3 mins. and 30.1 mins). Hie 
diastereomers were separated by preparative scale HPLC (40:60 to 50:50 CH3CN: 20 mM 
KHPO4 (pH 7 buffer) gradient, 12 mL/min., 60 mins; inertsil ODS-3 column 250 x 20 mm; 
UV detection at 215 nM). Lyophilisation and desalting of the eluents by NaHC03:ethyl 
5 acetate extraction provided diastereomer 1 (anal. = 27.3 mins.) and diastereomer 2 
(anal. Rt = 30.1 mins). 

Example 16 

10 Preparation of 5»r2-Morpholino-4-vl-ethoxvVben2ofuran-2-carboxvlic acid f(SV3'methvM- 
(3K)xo-l-r2-f3-Dvridin-2-vl-phenvl)acetyl1-azepan-4-vlcarbamoyl)'butvl)amide 

a. ) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3- 
hydroxy-l-[2-(3-pyridin-2-yl-phenyl)acetyl]-azepan-4-ylcarbamoyl}-butyl)amide 

15 Following the procedure of Example 13c except substituting the compound of 

Example 9b the title compound was prepared: MS(EI) 712 (M+H+). 

b. ) 5-(2-Moipholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3- 
oxo-l-[2-(3-pyridin-2-yl-phenyl)acetyl]-azepan-4-ylcarbamoyl}-butyl)amide 

20 Following the procedure of Example li except substituting the compound of 

Example 16c the title compound was prepared: 'H NMR (CDCI3): ): 5 1.0 ( m, 6H), 1.5-2.1 
( m, 5H), 2.2 ( m, 2H), 2.7 (m, 4H), 2.8 (m, 2H). 2.9 (m, IH), 3.5 (m, IH), 3.7 (m, 4H). 
3.9 (m, 3H), 4.3 (m, 2H), 4.7 (m. 2H), 5.4 ( m, IH), 7.2-8.0 (m, 13H), 8.5 (m, IH); 
MS(EI): 710 (M+H*,100%) MSCET). 

25 

« 

Analysis of the diastereomeric mixture by analytical HPLC (40:60 CH3CN:20 mM 
KHPO4 (pH 7 buffer) isocratic, 1 mL/min.; inertsil ODS-3 column 4.6 x 250 mm; UV 
detection at 215 vM) showed two peaks (R^ = 33.9 mins. and 37.9 mins). The 
diastereomers were separated by preparative scale HPLC (40:60 to 45:55 CH3CN: 20 mM 
30 KHPO4 (pH 7 buffer) gradient, 12 mL/min., 60 mins; inertsil ODS-3 column 250 x 20 ram; 
UV detection at 215 nM). Lyophilisation and desalting of the eluents by NaHC03:ethyl 
acetate extraction provided diastereomer 1: MS(EI) 710.3 (M+H+) (anal. R^ = 33.9 mins.) 
and diastereomer 2: MS(EI) 710.3 (M+H+) (anal. Rt = 37.9 mins). 
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Example 17 



PreparatioD of 5- (2-Moi^holm(h4-vl-^thoxvVbenzQfmM-2-<:arboxvlic acid rfSVl-ftenzovl- 
5 3-oxo-a2gpan-4-vlcarbamovlV3'methvl~biitvl1aimde 



a. ) 5-(2-MorpholiiK)-4-yl-ethoxy)-benzofuran-2-carboxylic acid [(S)-l-(benzoyl-3- 
hydroxy-a2epan-4-ylcaibamoyl)-3-methyl-butyl]aimde 

Following the procedure of Example 13c except substituting the compound of 
10 Example 1 lb the title compound was prepared: MS(EI) 621 (M+H+). 

b. ) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid [(S)-l-(benzoyl-3- 
oxo-azepan-4-ylcarbamoyI)-3-methyl-butyl]amide 

Following the procedure of Example Ij except substituting the compound of 
15 Example 17a the title compound was prepared! NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 ( 
m, 5H). 2.2 (m, 2H), 2.7 (m, 4H), 2.9 (m. 2H), 3.0 (m, IH). 3.7 (m, 5H), 4.0 (m, IH). 4.1 
(m, 2H), 4.7 (m, 2H), 5.4 ( m. IH), 7.2-8.4 (m, UH): MS(EI): 619 (M+ir.100%). 



Analysis of the diastereomeric mixture by analytical HPLC (40:60 to 55:45 
20 CH3CN:20 mM KHPO4 (pH 7 buffer) 30 min. gradient, 1 mlVmin.; inertsil ODS-3 column 
4.6 X 250 mm; UV detection at 215 nM) showed two peaks (R^ = mins. 13.5 and 17.6 
mins). The diastereomers were separated by preparative scale HPLC (40:60 to 45:55 
CH3CN: mM KHPO4 (pH 7 buffer) 60 min. gradient, 15 mL/min., 60 mins; inertsil ODS-3 
column 250 x 20 mm; UV detection at 215 nM). Lyophilisation and desalting of the 
25 eluents by NaHC03:ethyl acetate extraction provided diastereomer 1 (anal. = 13.5 
mins.) and diastereomer 2 (anal. Rt = 17.6 mins). 
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Example 18 



Preparadon of 5-(2-PviToHdiD-l-vl-ethoxvVben2ofdraD--2-carboxvlic acid [(SVl-f 1- 
benzenesuIfoDvl"3-oxo-azeDan-4-vlcarbamovIV3-methvl-butvl1amide 

5 

a. ) 5-(2-PyiroKdm-l-yl-ethoxy)-benzofiiran-2-caiboxylic acid [(S)-l-(l-beiizenesulfonyl- 
3-hydroxy-azepan-4-ylcarbainoyl)-3-methyl-butyl]aniide 

Following the procedure of Example 14c except substituting 5-(2-pyrrolidin-l-yl- 
ethyloxy)-benzofuran-2-carboxylic acid for 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2- 
10 caiboxylic acid the title compound was prepared: MS(EI) 641 (M+H+). 

b. ) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid [(S)-l-(benzoyl-3- 
oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]amide 

Following the procedure of Example li except substituting the compound of 
15 Example 18a the title compound was prepared: NMR (CDClj): 5 1.0 ( m, 6H), 1.5-2.1 
(m. 9H), 2.2 ( m, 2H), 2.5 (m, IH), 2.7 (m, 4H), 3.0 (m, 2H), 3.4 (m, IH), 4.0 (m, IH), 
4.1 (m, 2H), 4.5 (m, IH), 4.6 (m, IH), 5.0 ( m. IH), 7.2-8.4 (m, IIH): MS(ED: 639 
(M+H',100%) . 

20 Example 19 

Preparation of 5-(2-Piperidin-l-vl"ethoxY)>benzofuran-2-carboxvlic acid KSVl-d- 
beDzenesulfonvl-3-oxo-azepan-4-vlcarbamovlV3~methvl-butvl1amide 

25 a.) 5-(2-Rperidin-l-yl-ethoxy)-benzofuran-2-carboxylic acid [(S)-l-(l-benzenesulfonyl-3- 
oxo-azepan-4-ylcarbamoyl)-3-methyl-butyl]amide 

Following the procedure of Exanople 14c except substituting 5-(2-piperidin-l-yl- 
ediyloxy)-benzofuran-2-carboxylic acid for 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2- 
carboxylic acid the title compound was prepared: MS(EI) 655 (M+H"*"). 

30 
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b. ) 5-(2-Piperidiii-l-yl-etboxy>ben2ofuran-2K:arboxylic acid [(S)-l-(l-beii2enesulfonyl-3- 
hydroxy-a2epan-4-ylcaibainoyl)-3-methyl--butyl]anude 

Following the procedure of Example li except substituting the compound of 
Example 18a the tide compound was prepared: 'H NMR (CDCl,): 5 1.0 ( m, 6H), 1.5-2.1 
5 (m, IIH), 2.2 (m, 2H), 2.5 (m. 5H), 2.7 (m, 2H), 3.5 (m, IH), 4.0 (m, IH), 4.1 (m, 2H), 
4.5 (m, IH), 4.6 (m, IH), 5.0 (mi, IH), 7.2-8.4 (m, IIH): MS(EI): 653 (M+H*,100%) . 

Example 20 

10 Preparation of 5''(2-Morpholino-4-vl'ethoxvVben2ofuran-2-carboxvlic acid ((SV3-methvl- 
l-{3-oxo-l-r2-f 3-Dvridin-2-vl>phenvDethvl1-azepan-4-'Vlcarbamovll-butvnamide 

a.) 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2-carboxylic acid methoxy methyl amide 

To a solution of 3-(2-pyridyl)phenyl acetic acid (Ig) in dichloromethane was added 
15 N, O-dimetiiylhydroxylamine hydrochloride (0.92 g), triethylamine (1.3 mL), HOBt (0.96 
g) and EDC (1.1 g). The reaction was stirred until complete. Workup and colunm 
chromatography (40% .ethyl acetate:hexanes provided 1.1 g of the title compound: MS(EI) 
257 (M+H+). 

20 b.) 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2-carbaldehyde 

To a solution of 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2-carboxylic acid 
methoxy methyl amide (0.2 g) of Example 20a in THF was added LAH (2.0 mL of a 1 M 
solution in THF). The reaction was stirred until complete consumption of the starting 
material. Workup gave 160 mg of the title compound. 

25 

c. ) ((S)- { 3-hydroxy- l-[2-<3-pyridin-2-yl-phenyl)-ethyl]-azepan-4-ylcarbamoyl } -3-methyl- 
butyl)-carbamic acid tert butyl ester 

Following the general procedure of Example 2g except substituting 5-(2- 
morpholin-4-yl-ethyloxy)benzofuran-2-carbaldehyde for benzaldehyde the title compound 
30 was prepared: MS(EI) 525 (M+H+). 
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d. ) (S)-2-Aimno-4-inethyl-pentanoic acid-{3-hydroxy-l-[2-(3-pyridiB-2-yl-phenyl)-ethyl]- 
a2epaii-4-yl }-ainide 

Following the procedure of Example 2i except substituting the compound of 
Example 20c the title compound was prepared. 

5 

e. ) 5-(2-Morpholino-4-yi-ethoxy)-benzofuran-2-carboxylic acid ((S)-3-methyH- 
{Shydroxy— l-[2-(3-pyridin-2-yl-phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyl)amide 

Following the procedure of Example 13c except substituting the compound of 
Example 20d the title compound was prepared. 

10 

f . ) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid ((S)-3-methyl- 1- { 3-oxy- 
l-[2-(3-pyridin-2-yl-phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyl)amide 

Following the procedure of Example li except substituting the compound of 
Example 20e the title compound was prepared: NMR (CDCy: 6 1.0 ( m, 6H), 1.5-2.1 
15 (m, 5H). 2.2 (m, 2H), 2.7 (m, 4H), 2.8 (m, 6H), 3.1 (m, IH), 3.3 (m, IH), 3.5 (m, IH), 
3.7 (m, 4H), 4.2 (m, 3H), 4.6 (m, IH), 5.2 ( m, IH), 7.2-8.4 (m, 13H), 8.6 (m, IH); 
MS(EI): 696 (M+IT, 80%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 696 (M+H*, 100%), and the slower eluting diastereomer; MS(EI): 
20 696 (M+H*, 100%). 

Example 21 

Preparation of Naphthlene-2-carboxvlic acid ffSV3-methvl-l-l3-oxo-l-r2-f3-pvridin-2-vl- 
25 phenvl)ethvn"a2eDan-4-vlcarbamovll-butvnamide 

a.) Naphthlene-2-carboxylic acid ((S)-3-methyl- 1- { 3-hy droxy- l-[2-(3-pyridin-2-yl- 
phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyI)amide 

Following the procedure of Example 20f except substituting 2-naphthoic acid for 5- 
30 (2-morpholin-4-yl-ethyloxy)benzofuran-2-carboxylic acid the title compound was prepared: 
MS(EI) 579 (M+H+). 
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b.) Naphthlene-2-caii)oxylic acid ((S)-3-methyl- 1- { 3-oxo- l-[2-(3-pyridm-2-yl- 
phenyl)ethyl]-a2epan-4-ylcarbainoyl}-butyl)aimde 

Following the procedure of Example li except substituting the compound of 
Example 21b the title compound was prepared: 'H NMR (CDCI3): 6 1.0 ( m, 6H), 1.5-2.1 
5 (m, 6H). 2.2 (m, 2H), 2.9 (m, 4H), 3.0 (m, IH), 3.4 (d, IH). 3.5 (m, IH), 4.7 ( m, IH), 

5.0 ( m, IH), 6.8-7.2 (m. 6H), 7.3 (m, IH), 7.5 (m, 2H), 7.9 ( m, 6H), 8.2 (M, IH), 8.7 
(m. IH): MS(EI):577 (M+H*,100%) . 

Example 22 

10 

Preparation of lH-lndole-2-carboxvlic acid (fSV3-methvl-l-l3-oxo-l-r2-f3-pvridin-2-vl- 
pheDvnethvll-a2epan-4>vlcarbamovl ) --butvDamide 

a.) ((S)-3-methyl-l-{3-hydroxy-l-[2-(3-pyridin-2-yl-phenyl)ethyl]-azepan-4^ 
15 ylcarbamoyl}-butyl)amide 

Following the procedure of Example 20f except substituting lH-indole-2- 
carboxylic acid for 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2-carboxylic acid the tide 
compound was prepared: MS(EI) 568 (M+H+). 

20 b.) ((S)-3-methyl-l-{3-oxo-l-[2-(3-pyridin-2-yl-phenyl)ethyl]-a2epan-^ 
ylcarbamoyl}-butyI)amide 

Following the procedure of Example li except substituting the compound of 

Example 22b the title compound was prepared: : ^H NMR (CDCI3): ): 8 1.0 ( m, 6H), 1.5- 

2.1 ( m, 5H), 2.2 (m, 2H), 2.9 (m, 4H), 3.0 (m,* IH), 3.4 (d, IH). 3.5 (m, IH), 4.7 ( m, 

25 IH), 5.0 ( m, IH), 6.8-7.2 (m, 6H), 7.0-7.9 (m, 12H), 8.7 (m, IH). 9.5 (m, IH): MS(EI): 
566(M+H*,100%) 
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Example 23 



Preparation of lH-liidole-2-caifaoxvlic acid r(SVl-Q-ben2enesulfonvl-3-oxo-azepaD-4- 
ylcarbamoylVS-methyl-butynainide 

a. ) lH-Ihdole-2-carboxyIic acid [(S)-l-(l-beiizenesulfonyl-3-hydroxy-a2epan-4- 
ylcarbamoyl)-3-methyl-butyI]aimde 

Following the procedure of Example 2j except substituting the compound of 
Example 14b and substituting lH-indole-2K:arboxyUc acid for naphthoic acid the title 
compound was prepared: MS(EI) 527 (M+H+). 

b. ) lH-Indole-2-carboxylic acid [(S>-l-(l-benzenesulfonyl-3-oxo-a2epan-4-ylcarbamoyl)-3 
methyl-butyl]amide 

Following the procedure of Example li except substituting the compound of 
15 Example 23b the title compound was prepared: *H NMR (CDCI3): 5 1.0 ( m. 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.5 (m, IH), 3.5 (dd, IH). 3.9 (m, IH), 4.5 (dd, 2H), 4.7 (m, IH), 
5.0 ( m, IH), 7.2 -7.6 (m, lOH). 9.5 (b, IH); MS(EI): 525 (M+H", 10%). 

Example 24 

20 

Preparation of Benzofuran-2-carboxvlic acid r(S)-l-fl-benzenesulfonvl-3-oxo-azepan-4- 
vlcarbamovl)-3-methvl-butvnamide 



a.) Benzofuran-2-carboxylic acid [(S)-l-(l-benzenesulfonyl-3-hydroxy-azepan-4- 
25 ylcarbamoyl)-3-methyl-butyl]amide 

Following the procedure of Example 23a except substituting benzofuran-2- 
carboxylic acid for IH-indoIe 2-carboxylic acid the title compound was prepared: MS(EI) 
528 (M+H+). 



30 b.) Benzofuran-2-carboxylic acid [(S)-l-(l-benzenesulfonyl-3-oxo-azepan-4- 
ylcarbamoyl)-3-methyl-butyl]amide 

Following the procedure of Example li except substituting the compound of 
Example 24b the title compound was prepared: 'H NMR (CDCI3): 5 1.0 ( m, 6H), 1.5-2.1 
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(m, 5H), 2.2 (m, 2H), 2.6 (m. IH), 3.5 (d. IH). 4.1 (m, IH), 4.7 ( m, 2H), 5.0 ( m, IH), 
7.2-7.2 (m, lOH), 

Example 25 

5 

PreparatioD of Benzofiiran-2-carboxvlic acid rrSV3-m&thvl-l-l3-oxo-l->f2-(3-Dviidm-2-vl- 
plienvltethYl1-azepaD"4-vlcaifaamovl l-butvDamide 

a.) Beiizofuran-2^arboxylic acid [(S)-3-inethyi-l-{3-hydroxy-l-[2-(3-pyridiii-2-yl- 
10 phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyl)amide 

Following the procedure of Example 20e except substituting benzofuran-2- 
carboxylic acid for 5<2-morpholin-4-yI-^thyloxy)benzofuran-2-carboxylic the title 
compound was prepared: MS(EI) 569 (M+H+). 

15 b.) Benzofuran-2-carboxylic acid [(S)-3-methyl-l-{3-oxc>-l-[2-(3-pyridin-2-yl- 
phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyl)amide 

Following the procedure of Example li except substituting the compound of 
Example 25b the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, 5H), 3.0 (m, IH). 3.3 (m. IH), 3.5 (m, IH), 4.7 (m, IH), 5.2 
20 (m, IH), 7.2-7.7 (m, 14H), 8.7 (m, IH); MS(EI): 567 (M+H*.100%) 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 656 (M+H*,100%), and the slower eluting diastereomer; MS(EI): 
656(M+H',100%). 

25 Example 26 

Preparation of 5"(2-Morpholino-4-vl-ethoxvVbenzofaran-2-carboxvlic acid r(SV3-methyM- 
(3-oxo-l-phenetfavl-azepan-4-vlcarbamo vll-butvl ) amide 

30 Following the procedures of Examples 20c-f except substituting 

phenylacetaldehyde for 5-(2-morpholin-4-yl-ethyloxy)benzofuran-2-carbaldehyde of 
Example 20c Ae title compound was prepared: 'H NMR (CDCy: 5 1.0 ( m, 6H), 1.5-2.1 
(m, 5H), 2.2 ( m. 2H). 2.4 (m, IH), 2.6 (m,4H). 2.7 (m, 6H), 3.0 (m, IH), 3.3 (dd, IH), 3.5 
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(q, IH). 3.7 ( m, 4H). 4.2 (m, 2H), 4.7 (in,lH), 5.0 ( m, IH), 7.2-7.2 (m, IIH); MS(EI): 
619 (M+KT. 80%) 

The diastereomeiic mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 619 (M+ir,100%), and the slower eluting diastereomer; MS(EI): 
5 619 (M+ir.100%). 

Exany le 27 

Preparation of Naphthvlene-2-carboxvlic acid rfS)'3-iDethvl"l-(3-oxo-l-phenethvl-azepan" 
10 4-vlcarbainovl1-butvl 1 amide 

Following the procedures of Examples 2h-k except substituting phenylacetaldehyde 
for benzaldehyde of Example 2h the title compound was prepared: 'H NMR (CE^Cy: 5 1.0 
( m, 6H), 1.5-2.1 ( m, 5H), 2.2 ( m, 2H), 2.4 (m, IH), 2,7 (m, 4H), 3.0 (m, IH), 3.7 (d, IH), 
15 ; 3.5(q, IH), 4.7(m, IH), 5.1 (m. lH).6.9-7.2(m,7H), 7.5 (m.2H),7.9 (m,4H)8.4 
(m, IH); MS(EI): 500 (M+H',100%) . 

Example 28 

20 Preparation of Benzofuran-2-carboxvlic acid ((SV3-methvl-l-r3-oxo-l-rpvridine-2- 
sulf onvlVazepan-4-vlcarbamovl1-butvl ] amide 

a. ) (S)-2-Amino-4-metbyl-pentanoic acid [3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-yl]- 
amide 

25 Following the procedure of Examples 14a-b except substituting 2-pyridinesulfonyl 

chloride for benzenesulfonyl chloride of Example 14a the title compound was prepared: 
MS(EI) 385 (M+H+). 

b. ) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
30 azepan-4-ylcarbamoyl]-butyl } amide 

To a solution of (S)-2-araino-4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-2- 
sulfonyl)-azepan-4-yl]-amide of Example 28a (0.15 g) in dichloromethane was added TEA 
(0.11 mL), HOBt (49 mg), EDC (69 mg) and benzofuran-2-carboxylic acid (58 mg). The 
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reaction was stirred until complete. Workap and column chromatography (5% 
methanolrethyl acetate) provided the title compound: MS(EI) 529 (M+H+). 



c.) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4- 
5 ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 
Example 28b the title compound was prepared: *H NMR (CDCl,): 5 1.0 ( m, 6H), 1.5-2.1 
(m, 5H). 2.2 (m, 2H), 2.7 (m, IH), 3.7 (dd, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 
7.2-7.3 (m, 3H), 7.4 (m, 4H). 7.6 (m, IH), 8.0 ( m, 2H), 8.7 (m, IH); MS(EI): 527 
10 QA+lC, 40%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; 'HNMR: 5 1.0 (m. 6H), 1.5-2.1 (m. 5H). 2.2 (m, 2H), 2.7 (t, IH), 3.7 (d, 
IH); 4.0 (d, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.2-7.3 (m, 3H), 7.4 (m, 4H), 7.6 (m, IH), 8.0 
(m, 2H), 8.7 (m, IH); MS(EI): 527 (M+H*, 100%), and the slower eluting diastereomer; 
15 'HNMR: 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (t, IH), 3.7 (d, IH); 4.0 (d, IH), 
4.7 (m, 2H), 5.0 (m, IH), 7.2-7.3 (m, 3H), 7.4 (m, 4H), 7.6 (m, IH), 8.0 (m, 2H), 8.7 (m, 
IH); MS(EI): 527 (M+H*, 100%). 



Example 29 

20 

Pre paration of Naphthvlene-2-caiboxvlic acid l(SV3-methvl-l-r3-oxo-l-(Dvridine-2- 
sulfonvlVazepan-4-vlcarbamov)1-butyl) amide 



a. ) Naphthylene-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
25 azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 2-naphthoic acid for 
benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 539 (M+H+). 

b. ) Naphthylene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
30 a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 
Example 29a the tide compound was prepared: 'H NMR (CDCI3): 5 1.0 ( not, 6H), 1 J-2.1 
(m, 5H), 2.2 ( m, 2H), 2.7 (m, IH), 3.7 (dd, IH). 4.0 (m, IH), 4.7 ( m, 2H), 5.0 ( m. IH), 
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7.2-7.3 (m, 2H), 7.5 (m, 3H), 7.9 (m, 6H), 8.3 ( m, IH), 8.4 (m, IH); MS(EI): 537 
(M+IT, 50%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 537 (M+H*, 100%), and the slower eluting diastereomer; MS(EI): 
5 537 (M+ir, 100%). 

Example 30 

Preparation of 5-(2-Morpholino-4-vl-ethoxv)-benzofuran-2-carboxvlic acid {(SVS-methvl- 
10 l-r3-oxo- l'(pvridine-2-sulfonvl)-azepan-4"Vlcarbamovn>butvl ) amide 

a. ) 5-(2-Morpholino-4-yl-ethoxy)-ben2ofuran-2-carboxylicacid {(S)-3-methyH-[3- 
hydroxy-l-(pyridine-2-sulfonyl)*a2epan-4-ylcarbamoyl]-butyI)amide 

Following the procedure of Example 13c except substituting the compound of 
15 Example 28a the title compound was prepared: MS(EI) 658 (M+H~^). 

b. ) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 
(pyridine"2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl ) amide 

Following the procedure of Example li except substituting the compound of 
20 Example 29a the title compound was prepared: 'H NMR (CDCI3): 5 LO (m, 6H), 1.5-2. 1 m, 
5H), 2.2 (m, 2H), 2.7 (m, IH), 3.5 ( m, 4H). 3.7 (m, 6H), 4.1 (m, IH), 4.5 (m, 2H), 4.7 (m, 
2H), 5.0 (m, IH), 7.2-7.3 (m, 4H), 7.4 (m, 2H), 8.0 (m, 2H), 8.7 (m, IH), 8.7 (m, IH); 
MS(EI): 656 (M+H',100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
25 diastereoemer; MS(EI): 656 (M+H*, 100%), and the slower eluting diastereomer; MS(EI): 
656 (M+H", 100%). 
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Example 31 

PreparatioD of 4-( fS)-4-Methvl-2-f rf5-(2-maroholiDO^vl-ethoxvVbeD2of^^ 
flminn}-pftntanny1aminn)-^ -oxo-azepane-l-caifaoxvlic acid terT-butvl ester 

5 

a, ) 4-{(S)-2-Ammo-4-methyl-pentanoylaimno)-3-hydroxy~a2epane- lK:arboxyU^ acid 
tert'hxityl ester 

To a solution of the compound of Example If (0,89 g) in ethyl acetate:methanol (30 
mL of a 2: 1 mixture ) was added 10 % Pd/C and a balloon of hydrogen gas was attached. 
10 The reaction was stirred until complete by TLC analysis whereupon it was filtered and 
concentrated to provide the title compound (0.57 g). 

b, ) 4-((S)-4-Methyl-2-{[(5<2-morpholino-4-yl-ethoxy)-benzofiuM-2K:^ 
aniino}-pentanoylamino)-3-hydroxy-azepane-l-carboxylic acid tert-butyl ester 

15 Following the procedure of Example 13c except substituting the compound of 

Example 3 la the title compound was prepared. 

c, ) 4-((S)-4-Methyl-2-{[(5-(2-morpholino-4-yl-^dioxy)-ben2ofuran-2-carbonyl]^ 
amino}-pentanoylamino)-3-oxo-azepane-l-carboxylic acid r^it-butyl ester 

20 Following the procedure of Example li except substituting the compound of 

Example 31b the title compound was prepared: 'H NMR (CDCI3): 8 1.0 (m, 6H), 1.5 (m, 
9H), 1.7 (m. 5H), 2.2 (m. 2H), 2.5 (m, 5H), 2.7 (m, 2H), 3.5 (m , IH). 3.8 (m, 4H), 4.1 (m, 
3H), 4.2 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.2-7.3 (m, 5H); MS(EI): 615 (M+ir,100%) . 

» 

25 Example 32 

Preparation of 4-rr S^-4-Metfavl-2>ir(5-(2-morpholino-4--vl-ethoxvVbenzofiu^ 
acid r(SV3-methvl-l-f 3-oxO"a2epan'4>vlcarbamQylVbutY^ l amiHe 

30 To a solution of the compound of Example 31c in THF (5 mL) was added IM HCl 

in ether (5 mL). Th reaction was stirred overnight whereupon it was concentrated to 
provide the title compound: NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 
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2.7 (m, 4H), 3.2 (dd, 3H). 3.7 (m, 6H), 4.0 (m, 3H), 4.5 (m, 2H), 5.0 (m. IH), 7.2-7.3 (m, 
6H); MS(ED: 515 (M+ir,100%) . 



Preparation of 4-Methvl-pentanoic acid l3"Oxo-l-r2-(3-pvridin-2-vl-phenvl-acetvn"azepaii- 
4-vn -amide 

a.) 3-Hydroxy-4<4-inetiiyl-pentanoylaiiuno)-azepane-l-carboxylic acid tert-hntyl ester 



for Cbz-leucine the title compound was prepared: MS(EI) 329 (M+H"*"). 

b. ) 4-Methyl pentanoic acid (3-hydroxy-a2epan-4-yl)-amide 

To a solution of tbe confound of Example 33a (200 mg) in methanol (5 mL) was 
15 added 4M HCl dioxane (5 mL). The reaction was stirred until complete whereupon it was 
concentrated to provide the title compound (132 mg): MS(EI) 229 (M+H+). 

c. ) 4-Methyl-pentanoic acid {3-hydroxy-l-[2-(3-pyridin-2ryl-phenyl-acetyl]-a2epan-4-yl} 
anoide 

20 Following the procedure of Example 9a except substituting the compound of 

Example 33b the title compound was prepared: MS(EI) 424 (M+H+). 

d. ) 4-Methyl-pentanoic acid {3-oxo-l-[2-(3-pyridin-2-yl-phenyl-acetyl]-azepan-4-yl}- 
amide 

25 Following the procedure of Example li except substituting the compound of 



Example 33c the title compound was prepared: *H NMR (CDCI3 ) 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 2.9 (m, IH), 3.5 (m, IH), 3.7 (m, 2H), 4.1 (m, 3H), 
4.6 (m, IH), 5.3 (m, IH). 7.2-8.0 (m, 7H), 8.7 (m, IH); MS(EI): 422 (M+H*,100%) . 



Example 33 



5 



10 



Following the procedure of Example If except substituting 4-methylpentanoic acid 
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Example 34 

Preparation of ((SV3-Methvl-l«f 3-ox(>-l-r2-(3-pvridiii-2-vl--pheDvlVacetvlVazepan^ 
vlcarbamovn-butvl)-naphthylene-2-methvl-carbaimc acid terr-butvl ester 

5 

a. ) (S)-4-Methyl-2-[naphthalene-2-ylmethyl)-amino]-pentanoic acid methyl ester 

To a solution of leucine methyl ester hydrochloride (0.5 g) in dichlormethane was 
added triethylanoine (0.9 mL), 2-naphthaldehyde (0.43 g) and sodium triacetoxyborohydride 
(0.87 g). The mixture was stirred until complete. Workup and column chromatography 
10 (5% ethyl acetateidichloromethane) provided 0.4 g of the title compound: MS(EI) 286 
(M+H+). 

b. ) (S)-2-(^crt-Butoxycarbonyl-naphthlen-2-ylmethyl-amino)-4-metyhyl pentanoic acid 
methyl ester 

IS To a solution of the compound of Example 34a (0.35 g) in dichloromethane was 

added di-r^rt-butyldicarbonate (0.29 g). After 2 hoxirs at room temperature triethylamine 
was added and the reaction heated to reflux. Upon completion, the reaction was 
concentrated and the residue was purified by column chromatography (50% 
hexane:dichloromethane) to provide 0.17 g of the titie compound: MS(EI) 386 (M+H"^). 

20 

c. ) (S)-2-(r€rf-Butoxycarbonyl-naphthlen-2-ylmethyl-amino)-4-methyl pentanoic acid 

To a solution of the compound of Example 34b (0.17 g) in THF:methanol (15 mL 
of a 2:1 solution) was added LiOH (0.019 g). TTie reaction was stirred overnight 
whereupon it was concentrated to provide the tide compound . 

25 d.) 4-[(S)-r€/t-butoxycarbonyl-naphthylen-2-ylmethyl-anQino)-4-methyl- 
pentanoylamino]-3-hydroxy-azepane-l"Carboxylic acid benzyl ester 

To a sloution of the compound of Example 2e (0.11 g) in dichloromethane was 
added EDC (0.08 g), HOBt (0.06 g) and the acid of Example 34c. Upon con^letion the 
reaction was worked up and chromatographed (5% methanoltdichloromethane) to provide 

30 tiie tide compound (0.18 g): MS(EI) 618 (M+H+). 
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[(S)-lK3-Hydioxy-a2epan-4-ylcarbamoyl)-3-inethyl-butyl]-iiaphlhy^^^ 
carbamic acid tert-hutyl ester 

To a solution of the confound of Example 34d (0.17 g) in ethyl acetatermethanol 
(20: 10 mL) was added 10% Pd/C. A balloon of hydrogen was attached and the reaction 
5 was stirred until complete consumption of the starting matOTal. The reaction was filtered 
and concentrated to provide the title compound (O.lOg): MS(EI) 484 (M+H"*'). 

f , ) ((S)-3-Methyl-l-{ 3-hydroxy-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]-azepan-4- 
ylcarbamoyl}-butyl)-naphthylene-2-methyl-carbamic acid r^Tt-butyl ester 

10 Following the procedure of Example 9a except substituting the compound of 

Example 34e the title compound was prepared: MS(EI) 679 (M+H*^). 

g. ) ((S)-3-Methyl-l-{ 3-oxo-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]-a2epan-4- • 
yIcarbamoyl}-butyl)-naphthylene-2-methyI-carbamic acid tert-hntyl ester 

15 Following the procedure of Example li except substituting the compound of 

Example 34f the title compound was prepared: : 'H NMR (CDCI3): 5 LO (m, 6H), 1.5-2.2 
(m, 16H), 2.7 (m, IH), 3.2 (m, IH). 3.7 (m. 3H), 4.0 (m. IH), 4.7 (m, 2H), 5.2 (m, IH). 
7.2-7.3 (m, 16H), 8.6 (m, IH); MS(EI): 677 (M+Hr,100%) . 

20 Example 35 

Preparation of (S)-4-Methvl-2-r(naphthvlen-2-vlmethvlVaiimio1-peDtenoic acid r3-0X0"l-r2" 
(3-pvridin-2-vl-phen vD-acetvll-azepan-4-vl \ -amide 

25 To a solution of the compound of Example 34g (20 mg) in THE was added IM HCl 

in ether. The reaction was stirred until complete consumption of the starting material 
whereupon it was concentrated to provide the title compound: 'H NMR (CDCI3): 6 1.0 (m, 
6H), 1.5-2.1 (m, 5H), 2,2 (m, 2H), 2.5 (m, IH), 3.5 (m, 5H), 4.0 (m, IH), 4.7 (m, 2H), 4.4 
(m, IH), 7.2-8.0 (m, 16H), 8.7 (m, IHCl; MS(EI): 577 (M+H*,100%) . 

30 
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Preparation of 4"r2-4^2-l fSV3-Metfavl"143-oxo-l'^pyidine-2'SulfoiivlVazepaD-4- 
vlcaifaamovn-bu tYlcarhain ovl t-benzofiiran-S-vloxy^-ethvll-piperaziDe-l-carboxvlic acid 
5 rgrf-butvl ester 

a.) 4-[2-<2-{(S)-3-Methyl-l-[3-hydroxy-HpyidSne-2-sulfonyl)-azepan-^^ 
butylcarbamoyl}-ben2ofaran-5-yloxy)-ethyl]-piperazine-l-carboxylic acid tertAmtyl ester 
To a solution of the compound of Example 28a (O.IS g) in dichloromethane was 
10 added EDC (0.07 g), HOBt (0.05 g), triethylamine (0.11 mL) and 4-[2-(2-carboxy- 

benzofuran-5-yloxy)-ediyl]-pipera2ine-l-carboxylic acid tert-hntyl ester. The reaction was 
stirred until con5)lete. Work up and column chromatography (10 % methanol: ethyl 
acetate) provided the title con5)ound (0.10 g): MS(EI) 757 (M+H+). 

15 b.) 4-[2K2-{(S)-3-Methyl-l-[3-oxo-l-(pyidine-2-sulfonyl)-azepan-4-ylcarbamoyl] 
butylcarbamoyl}-ben2oftiran-5-yloxy)-^thyl]-piperazine-l-carboxylic acid tert-hutyl ester 

Following the procedure of Example li except substituting the compound of 
Example 36a the title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 14H), 2.2 (m, 2H), 2.7 (m, IH), 3.0 (m, 2H). 3.5 (m, 4H). 3.7 (m, 6H), 4.1 (m, IH), 4.5 

20 (m, 2H), 4.7 (m, 2H), 5.0 (m. IH). 7.0-7.6 (m, 6H), 8.0 (m, 2H). 8.7 (m, IH); MS(EI): 
755 (M+H*,100%) . 

Example 37 

25 Preparation of 5-(2-Piperizin-l-vl-ethoxvVben2ofuran-2-carboxvlic acid f (SV3-methvl-l- 
r3"Oxo-l-(pvri diDe>2-sulfonvlVazepan-4-vlcarbamovl)-3-butvll-amide 

The compound of Example 36b (0.02 g) was dissolved in 4M HCl in dioxane. The 
reaction was stirred until complete whereupon it was concentrated to provide the title 
30 compound: 'H NMR (CDCy : 5 1.0 (m, 6H), 1.5- 1.7 (m, 7H), 2.7 (m. 2H), 3.3 (M, 2H), 3.5 
(m . IH). 3.8 (m. 5H), 4.1 (m, 3H), 4.7 (m, 4H), 5.0 (m, IH), 7.0-7.3 (m, 2H), 7.4 (m, 
6H), 8.0 (m, 2H), 8.7 (m, IH): MS(EI): 655 (M+H*,100%) . 
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Preparation of 5-(2-Cvclohexvl"ethoxvVbenzofuran-2-carboxvlic acid USV3-methvl-l"f3- 
oxO"l-(pvridine>2-sulfoDvlVazepan-4-vlcarbamovl1-butvllaimde 

5 

a. ) 5-(2<;yclohexyl-^tiioxy)-benzofuran-2-caiboxylic acid {(S)-3-methyl-l-[3- 
hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-ylcarf)amoyl]-butyl}anud 

To a solution of the compound of Example 28a (0.15 g) in dichloromethane was 
added EDC (0.07 g), HOBt (0.05 g), triethylamine (0.11 mL) and 5-(2-cyclohexyl-ethoxy)- 
10 benzofuran carboxylic acid (0.01 g). The reaction was stirred until complete by TLC 
analysis. Workup and column chromatography (100% ethyl acetate) provided the title 
compound (0.15 g): MS(EI) 655 (M+H+). 

b. ) 5-(2-Cyclohexyl-ethoxy)-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l- 
15 (pyridine-2-sulfonyl)-azep^-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 
Example 38a the title compound was prepared: MS(EI) 653 (M+H+). 

Example 39 

20 

Preparation of 5-f2-Cvclohexvl-ethoxv)«benzofuran-2--carboxvlic acid ((S)'3"methvl-1-I3" 

oxo-l-r2'(3-pvridin-2"Vl-phenvl)ethvll-azepan-4-vIcarbamovl}-butynamide 

a.) 5-(2-Cyclohexyl-ethoxy)-benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3- 
25 hydroxy-l-[2-(3-pyridin-2-yl-phenyl)ethyl]-azepan-4-ylcarbamoyl}-butyl)amide 

To a solution of the compound of Example 20d (0.15 g) in dichloromethane was 
added EDC (0.06 g), HOBt (0.04 g), triethylamine (0.14 mL) and 5-(2-cyclohexyl-ethoxy)- 
benzofuran carboxylic acid (0.09 g). The reaction was stirred until complete by TLC 
analysis. Workup and column chromatography (100% ethyl acetate) provided the title 
30 conq)ound (0.10 g): MS(EI) 695 (M+H+). 
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b.) 5K2<>/clohexyl-ethoxy)-benzofuraii-2-carboxylic acid ((S)-3-methyH-{ 3-oxo-l- 
[2-<3-pyridin"2-yl-phenyI)ethyl]-azepaii-4-ylcaitamoyl}-butyl)aim 

Following the procedure of Example li except substituting the compound of 
Example 39a the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
5 (m. 18H), 2.2 (m, 2H), 2.7 (m, 3H), 3.2 (m, IH). 3.5 (m, IH). 3.9 (m, 4H), 4.7 (m, 2H), 5.0 
(m, IH), 7.2-7.3 (m, 13H). 8.7 (m, IH): MS(EI): 693 (M+H*,100%) 



10 Preparation of 4-r2-r2-l rS)-3-Methvl-l-r3-oxo-l-r3-pvridin-2-vl-phenvn-ethvl fa2epan-4- 
vlcarbamovll-b utvlcarbamovl l-beDzofuran'5-vloxv)-ethvll-piperazine-l-carboxvlic acid 
tert-hutvl ester 

a. ) 4-[2-(2-{ (S)-3-Methyl-l-[3-hydrDxy-l-(3-pyridin-2-yl-phenyl)-ethyl [azepan-4- 

15 ylcarbamoyl]-butylcarbamoyl}-benzofuran-5-yloxy)-ethyl]-pipera2ine-l-carboxylic acid 
/m-butyl ester 

To a solution of the conq>ound of Example 20d (0.15 g) in dichloromethane was 
added EDC (0.06 g), HOBt (0.04 g), triethylamine (0.14 mL) and 4-[2-(2-caiboxy- 
benzofuran-5-yloxy)-ethyl]-piperazine-l-carboxylic acid tert-hutyl ester (0.12 g). The 
20 reaction was stirred until complete by TLC analysis. Workup and colunm chromatography 
(10% methanoLethyl acetate) provided the title compound (0.09 g): MS(EI) 797 (M+H+). 

b. ) 4-[2-(2-{ (S)-3-Methyl-l-[3-oxo-l-(3-pyridin-2-yl-phenyl)-ethyl [azepan^ 
ylcarbamoylj-butylcarbamoyl }-benzofuran-5-yloxy)-ethyl]-piperazine-l-carboxylic acid 

25 tert-hutyl ester 

Following the procedure of Example li except substituting the compound of 
Example 40a the title compound was prepared: MS(EI) 795.9 (M+H+). 



Example 40 
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Example 41 

Preparation of 5'(2-piperi7.in-1 -Y^-^-thoxvVbenzofuran-Z-carboxvlic acid f(S)-3-methvl-l- 
l3-oxo-l-r2-(3-pvridin-2-vl"phenvDethvl1-azepan-4-vlcarbaniovl]-butvDaim 

5 

Following the procedure of Example 37 except substituting the compound of 
Example 40b the title compound was prepared: *H NMR (CDCI3): 8 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 3.4-3.6 (m, 19H), 4.5 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.2 (m. 
IH). 7.4 (m, IH), 7.5 (m, 2H), 7.7 (m, 2H), 7.8 (m, IH), 8.1 (m, 2H), 8.4 (m, IH). 8.7 (m, 
10 IH); MS(EI): 695 (M+HT, 70%). 

Example 42 

Preparation of (S)-4-Methvl-2-fmethvl-naphthalen-'2-vlmethvl-amino^pentanoic acid r3- 
15 oxo--l"fpvridine-2-sulphonvD-azepaD-4-vn-amide 

a. ) 4-[(S)-2-(^er^Butoxyca^bo^y^methyl-amino)-4-methyl-pentanoylaIIlino]-3- 
hydroxy-azepane-l-carboxylic acid benzyl ester 

To a solution of the compound of Example 2e (0.35 g)in dichloromethane was 
20 added N-methyl-N-Boc-leucine (0.36 g), HOBt (0.2 g) and EDC (0.28 g). The reaction was 
stirred until complete. Workup and column chromatography (5% 
methanolidichloromethane) provided 0.6 g of the title compound: MS(EI) 492 (M+H***). 

b. ) [(S)-l-(3-Hydroxy*azepan-4-ylcarbamoyl)-3-methyl-butyl]-methyl-carbamic acid 
25 tert'hutyl ester 

To a solution of the compound of Example 42a (0.6 g) in methanol:ethyl acetate 
(10:20 mL) was added 10% Pd/C and a balloon of hydrogen was attached. The reaction 
was stirred overnight whereupon it was filtered and concentrated to provide 0.50 g of the 
titte: MS(EI) 358 (M+H+). 

30 

c. ) {(S)-l-[3-Hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
methyl-carbamic acid tert-hutyl ester 

To a solution of the compound of Example 42b (0.2 g) in dichloromethane was 
added triethylamine (0.16 mL) and 2-pyridinesulfonyl chloride (0.15 g). The reaction was 
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sdired until complete. Workup and column chromatography (5% methanolrethyl acetate) 
provided the title conopound (0.23 g): MS(E1) 499 (M+H+). 

d.) (S)-4-Methyl-2-methylamino-pentanoic acid [3-hydroxy-l-(2-pyridine-2-sulfonyl)- 
5 azepan-4-yl]-amide 

To a solution of the conq)Ound of Example 42c (0.23 g) in methanol (3.0 mL) was 
added 4M HCl in dioxane (3.0 raL). The reaction was stirred until conq)lete. 
Concentration provided the title compound: MS(EI)399 (M+H+). 

10 e.) (S)-4-Methyl-2-(methyl-naphthden-2-ylmethyl-amino)pentanoic acid [3-hydroxy-l- 

(pyridine-2-sulphonyl)-azepan-4-yl]-amide 

To a solution of the compound of Example 42d (0.05 g) in dichloromethane was 

added triethylamine (0.07 mL), 2-naphthaldehyde (0.05 g) and sodium 

triacetoxyborohydride (0.11 g). The reaction was stirred until complete. Workup and 
15 column. chromatography (5% methanol ethyl acetate) provided the tide compound (0.03 g): 

MS(EI) 539 (M+H+). 

f.) (S)-4-Methyl-2-<methyl-naphthalen"2-ylmethyl-amino)pentanoic acid [3-oxo-l- 
(pyridine-2-sulphonyl)-azepan-4-yl]-amide 
20 Following the procedure of Example li except substituting the compound of 

Example 42e the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 5H), 2.6 (m, IH), 3.3 (m, IH), 3.7 (m, 2H), 4.1 (m, IH), 4.7 (m. IH), 5.2 
(m. IH), 7.2-8.0 (m, lOH), 8.7 (m, IH); MS(EI): 537 (M+H*,100%) . 

25 Example 43 

Preparation of (S^-4-Methvl-2-(methvl-naphthalen-2-vlmethy l-aTTiin o)pentanoic acid 13- 
oxo-l-r2-f 3-pvridin-2-vl-phenvlVacetvn'>azepan-4- vl 1 -amide 

30 a.) ((S)- 1 -{ 3-Hy droxy- 1 -[2-(3-pyridin-2-yl-phenyl)-acety l]-a2epan-4-ylcarbamoyl } -3- 
methyl-butyl)-methyl-carbamic acid fert-butyl ester 

To a solution of the compound of Example 42b (0.25 g) was added 3-(2- 
pyridyl)phenyl acetic acid (0.16 g), HOBt (0.12 g) and EDC (0.15 g). The reaction was 
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stirced until complete. Wotkup and column chxomatograpby (5% metbanol:ethyl acetate) 
provided the title compound (0.24 g): MS(EI) 553 (M+H+). 



b. ) (S)-4-Methyl-2-methylamino-pentanoic acid {3-hydroxy-l-[2-(3-pyridin-2-yl- 
5 phenyl)-acetyl]-azepan-4-yl }-amide 

Following the procedure of Example 42d except substituting the compound of 
Exanq)le 43a the title confound was produced: MS(EI) 453 (M+H'^). 

c. ) (S)-4-Methyl-2-(methyl-naphthalen-2-ylmethyl-amino)pentaDoic acid {3-oxo-l-[2- 
10 (3-pyridin-2-yl-phenyl)-acetyl]-azepan-4-yl}-amide 

Following the procedures of Examples 42e-f except substituting the compound of 
Example 43b die title compound was produced: 'H NMR (CDCy: 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 5H), 3.0 (m. IH), 3.5 (m, IH), 3.7 (m, 4H), 4.1 (m. IH), 4.7 (m, 2H). 5.2 
(m, IH), 7.2-8.0 (m, 15H), 8.7 (m, IH); MS(EI): 591 (M+H*,100%) . 



15 



20 



Example 44 

Preparation of 5-(2-Morpholino*4-vl-ethoxvVben2ofuran-2-carboxvlic acid methyl f f S)-3- 
methvl-l-f3-oxo-l-f2-(3-pvridin-2"Vl-phenvDacetyl1-azepan-4-vlcarbamovll-butvnann 



a.) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid methyl ((S)-3-methyl- 
l-{3-hydroxy-l-[2-(3-pyridin-2-yl-phenyl)acetyl]-azepan-4-ylcarbamoyl)-butyl)amide 
To a solution of the compound of Example 43b (0.1 g) in dichloromethane was 
added 5-(2-morpholin-4-yl-ethyloxy)benzofiiran-2-carboxyUc acid (0.06 g), HOBt (0.026 
25 g), TEA (0.07 mL) and EDC (0.04 g). The reaction was stirred until complete. Workup 
and chromatography (20% methanoliethyl acetate) provided the title compound (0.07 g): 
MS(EI) 726 (M+H+). 



b.) 5-(2-Morpholino-4-yl-ethoxy)-benzofuran-2-carboxylic acid methyl ((S)-3-methyl- 
30 l-{3-oxo-l-[2-(3-pyridin-2-yl-phenyl)acetyl]-azepan-4-ylcart)amoyl}-butyl)amide 

Following the procedure of Example li except substituting the compound of 
Example 44a the title compound was prepared: *H NMR (CDCl,): ): 5 1.0 (mi, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 5H), 2.7 (m, 4H), 2.8 (m, 2H), 2.9 (m, IH), 3.5 (m, IH), 3.7 (m, 4H), 
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3.9 (m. 3H), 4.3 (m. 2H), 4.7 (m, 2H), 5.4 (m, IH). 7.2-8.0 (m. 12H), 8.5 (m, IH); 
MS(EI): 724 (M+Er,100%) . 

Example 45 

5 

PreparatioD of BenzQfuraii->2>carboxvlic acidmethvl {(SV3-methvl-l-r3'Oxo-l-(pvridiDe-2> 
sulfonvlVazepan-4~vlcarbamovD-3-inethvl-butyl]~amiHft 

a. ) Benzofuran-2-carboxyUc acid methyl {(S)-3-methyH-[3-hydroxy-l-(pyridine-2- 
10 sulfonyl)-azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide 

To a solution of the compound of Example 42d (0.1 g) in dichloromethane was 
added benzofuran-2-carboxylic acid (0.04 g). TEA (excess), HOBt (0.03 g), and EDC (0.04 
g). The reaction was stirred until complete. Workup and column chromatography (5% 
methanol:dichloromethane) provided the title con^)ound (0.04 g): MS(EI) 542.9 (M+H+). 

15 

b. ) Benzofuran-2-carboxylic acid methyl { (S)-3-methyl-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcaibamoyl)-3-methyl-butyl]-amide 

Following the procedure of Example li except substituting the compound of 
Example 45a die title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
20 (m, 8H), 2.2 (m, 2H). 2.7 (m, IH), 3.0 (m, IH), 3.7 (m. 2H), 4.1 (m, IH), 4.7 (m, IH), 5.2 
(m, IH), 7.2-8.0 (m, 8H), 8.7 (m, IH); MS(EI): 541 (M+H*, 10%). 

Example 46 

25 Preparation of 2.22-Trifluoro-N-(fSV3-methvl-l>(3-oxo>l-r2-(3-pvridin-2-vl-phenvn- 
acetvn>azepan-4-vlcarbamovi}-butvlVN-naphdivlen"2-vhnetiivl-acetamide 

a.) (S)-4-Metiiyl-2-[naphdiylen-2-ybnethyl-(2,2,2-trifluoro-acetyl)-anrino]-p 
acid methyl ester 

30 To a solution of the compound of Example 34a (0.5 g) in dichloromethane was 

added potassium carbonate (catalytic amount), and trifluoroacetic acid (0.44 g). The 
reaction was stirred at room temperature for 1 hour whereupon it was concentrated and 
chromatographed (20% ethyl acetate:hexane) to provide the title compound. 



118 



b. ) (S)-4-Me%l-2-[naphthylen-2"ylinethyl-(2,2,2-trifluoro-acety^^ 
acid lithium salt 

To a solution of the compound of Exan5)le 46a (0.49 g) in THF:water (3 mL of a 
2:1 solution) was added lithium hydroxide monohydrate (0.06 g). The reaction was stirred 
5 overnight whereupon it was concentrated to provide the title compound (0.46 g): MS(EI) 
366 (M+H-^). 

c. ) 3-Hydroxy-4-{ (S)-4-niethyl-2-[naphthylen-2-ylmethyK2,2,2-trifluoro-a^ 
amino]-pentanoylamino}-azepane-l-carboxylic acid benzyl ester 

10 To a solution of the compound of Example 2e (0.29 g) in dichloromethane was 

added EDC (0.24 g), HOBt (0.16 g) and the compound of Example 46b (0.46 g). The 
reaction was stirred until complete. Workup and column chromatography (5% 
methanohethyl acetate) provided the title conq)ound (0.25 g): MS(EI) 614 (M+H+). 



15 d.) 2,2,2-Trifluoro-N-[(S)-l-(3-hydroxy-azepan-ylcarbamoyI)-3-methyl-butyl]-N- 
naphthlen-2-ylmethyl-acetamide 

Following the procedure of Example 42b except substituting the compound of 
Example 46c the title compound was produced: MS(EI) 480 (M+H+). 

20 e.) 2,2,2-Trifluoro-N"((S)-3--methyl-l-{3-hydroxy-l-[2-(3-pyridin-2-yl-phenyl)-acetyl]- 
azepan-4-y Icarbamoyl ) -buty l)-N-naphthylen-2-y bnethy l-acetamide 

Following the procedure of Example 43a except substituting the compound of 
Exain)le 46d the title conq}Ound was produced: MS(EI) 675 (M+H+). 

25 f.) 2,2,2-Trifluoro-N-((S)-3-methyl-l-{3-oxo-l'.[2-(3-pyridin-2-yl-pheny 
a2epan-4-ylcarbamoyl}-butyl)-N-naphthylen-2-yhnethyl-acetamide 

Following the procedure of Example li except substituting the compound of 
Example 46e the title compound was prepared: *H NMR (CDCI3): 8 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.2 (m, IH), 3.7 (m, 3H), 4.1 (m, IH), 4.5 (m, 2H), 4.7 

30 (m, 2H), 5.2 (m, IH). 7.2-8.0 (m, 14H), 8.7 (m, IH): MS(EI): 673 (M+H*,100%) . 
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Example 47 

Preparation of 4-r(SV(MethanesulDhonvl-naphthvlen-2-vlmethvl>amino)^ 
peDtanovIamiDol-S-oxo-azepane-l-carboxvlic acid benzvl ester 

5 

a. ) (S)-2-(Methanesulfonyl-naphthylen-2-ylmethyl-aiiiiiio)-4-m acid methyl 
ester 

To a solution of the compound of Example 34a (0.5 g) in dichloromethane was 
added triethylamine (0.36 mL) and methansulfonyl chloride (0.16 mL). The reaction was 
10 stirred at room temperature until complete. Workup and chromatography (20% ethyl 
acetateihexanes) provided the title compound (0.24 g). 

b. ) (S)-2-(Methanesulfonyl-naphthylen-2-ylmethyl-amino)-4-methyl-pentanoic acid 
lithmm salt 

15 Following the procedure of Example 46b except substituting the compound of 

Example 47a the title compound was prepared: MS(EI) 348 (M+H"*"). 

c. ) 4-[(SHMethanesulphonyl-naphthylen-2-ylmethyl-amino)-4-methyl- 
pentanoylamino]-3-hydroxy-azepane"l-carboxylic acid benzyl ester 

20 Following the procedure of Example 46c except substituting the compound of 

Example 47b the title compound was prepared: MS(EI) 596 (M+H+). 

d. ) 4-[(SXMethanesulphonyl-naphthylen-2-ylmethyl-amino)-4-methyl- 
pentanoylaraino]-3-oxo-azepane-l-carboxylic acid benzyl ester 

25 Following the procedure of Example li except substituting the compound of 

Example 47c the tide compound was prepared: 'H NMR (CDCI3): 5 1.0 (m. 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 5H), 3.0 (m, IH), 3.5 (m, IH), 4.1 (m, IH). 4.5 (m, 3H), 4.7 (m, IH), 5.2 
(m, 3H), 7.2-8.0 (m, 13H); MS(EI): 596 (M+3ir,100%) . 
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Example 48 

Preparation of Q uinnlin e-2-carboxvlic acid {(S)-3-methvl-l-f3-oxo-l-fpvridiiie-2-su[fonvn- 
a2epaD-4-vlcarfaamo vl1 -butvl ] amide 

5 

a. ) Quinoliiie-2-carboxylic acid { (S)-3-methyH-[3-hydroxy- l-(pyridine-2-sulfonyl)-' 
azepan-4-ylcarbamoyl]-butyl }amide 

Following the procedure of Example 28b except substituting quinoline-2>carboxylic 
acid for benzofuran-2-carboxylic acid the tide compound was prepared: MS(EI) 540 
10 (M+H+). 

b. ) Quinoline-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-^-ylcarbamoyll-butyllamide 

Following the procedure of Example li except substituting the compound of 
15 Example 48a the tide compound was prepared: 'H NMR (CDCI3): S 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2J (m, IH), 3.7 (d, IH). 4.1 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 
7.0-7.2 (m. IH), 7.3 (m, IH), 7.5 (m, IH), 7.7 (m, IH), 7.8 (m, 3H), 8.1 (m, IH), 8.3 (m, 
2H), 8.7 (m, 2H); MS(EI): 538 (M+H'.100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluding 
20 diastereoemer; MS(EI): 538 (M+H',100%), and the slower eluting diastereomer; MS(EI): 
538 (M+H*,100%). 

Example 49 

25 Preparation of Ouinnline^R^carboxvlic acid ((S)-3-methvl-l-r3-oxo-l-(pvridine"2-sulfonvlV 
a2epan-4-vlcarbainovll-butvl } amide 

a.) Quinoline-8-carboxylic acid {(S)-3-inethyH-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyI]-butyl}amide 
30 Following the procedure of Example 28b except substituting quinoIine-8-carboxylic 

acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 540 
(M+H+). 
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b.) QuiBoline-8-carboxylic acid {(S)-3-niethyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepaii-4-ylcarbamoyl]-butyl}aimde 

Following the procedure of Example li except substituting the compound of 
Example 49a the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
5 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.5 
(m. 4H), 7.6 (m. IH), 7.7 (m, 3H), 8.2 (m, IH). 8.6 (m, IH), 8.7 (m, IH), 8.9 (m, IH); 
MS(EI): 538 (M+H*,100%) . 

Example 50 

10 

Preparation of Quinoline>6-carboxvlic acid ((S>'3-metbvl-l-f3-oxo-l-(pvridine-2-sulfonvlV 
azepaD-4-vlcarbamoyl1"butvl ) amide 

a.) Quinoline-6-carboxylic acid {(S)-?-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
15 a2epan-4-ylcarbamoyl]-butyl} amide ' ' 

Following the procedure of Example 28b except substituting quinoline-6-carboxylic 
acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 540 
(M+H+). 

20 b.) Quinoline-6-caiboxylic acid {(S)-3-inethyl-l-[3-oxo-l-(pyridme-2-sulfonyl)- 

a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 

Example 50a flie title compound was prepared: 'H NMR (CDCy : 5 1.0 (m, 6H), 1.5-2.1 

(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH). 4.7 (m, 2H), 5.0 (m, IH), 7.0 
25 (m, 2H), 7.5 (m, 2H), 7.9 (m, 2H), 8.0 (m, 3H), i2 (in, IH), 8.7 (m, IH), 8.9 (m. IH); 

MS(EI): 538 (M+H',100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer, MS(EI): 538 (M+H*,100%), and the slower eluting diastereomer, MS(EI): 

538 (M+H*,100%). 

30 
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Example 51 



Preparation of Ouinoline-4-carboxvlic acid (fSV3-methvl-l"r3-oxo«l-fpvridiDe-2"SulfonvlV 
a2epaD-4-vlcarbamovn-butvl > amide 

5 

a. ) QuinoIiiie-4-caiboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridiiie-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

FoUowing tbe procedure of Example 28b except substituting quinoline-4^arboxylic 
acid for benzofuran-2-carboxyIic acid the title compound was prepared: MS(EI) 540 
10 (M+H+). 

b. ) Quinoline-4-carboxylic acid {(S)-3-metliyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting the compound of 
15 Example 51a the title compound was prepared: NMR (CDCI3): 6 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH). 3.7 (d. IH). 4.0 (m, IH), 4.7 (m, 2H). 5.0 (m, IH), 6.5- 
7.2 (m, 2H), 7.4 (m, 2H), 7.5 (m, IH), 7.7 (m, IH), 7.9 (m, 2H), 8.0 (m, IH), 8.2 (m, IH), 
8.7 (m, IH), 8.9 (m, IH); MS(EI): 538 (M+H',100%) 

The diastereomeric mixture was separated by HPLC to provide the faster elutmg 
20 diastereoemer; MS(E]): 538 (M+H',100%), and the slower eluting diastereomer; MS(EI): 
538 (M+H",100%). 

Example 52 

25 Preparation of Ouinoline-3-carboxvlic acid ((S)-3-methvl-l-r3-oxo-l-(pvridine'2-sulfonvlV 
azepan-4-vlcarbamovll-butvllamide 

a.) Quinoline-3-carboxylic acid { (S)-3-methyl-l-[3-hy droxy- 1 -(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl}amide 
30 Following the procedure of Exanq)le 28b except substituting quinoline-3-carboxylic 

acid for benzofuran-2-carboxylic acid the tide compound was prepared: MS(EI) 540 
(M+H+). 
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b.) Quiiioline-3-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepaii-4-ylcarbamoyl]-butyI }ainide 

Following the procedme of Example li excq)t substitating the compound of 
Example 52a the title compound was prepared: *H NMR (CDCI3): 8 1 .0 (m, 6H), 1 .5-2. 1 
5 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH). 3.7 (d, IH). 4.0 (m. IH), 4.7 (m, 2H), 5.0 (m. IH), 7.2 
(m 2H), 7.5 (m, IH). 7.6 (m, IH), 7.7-7.9 (m, 4H), 8.1 (m, IH), 8.5 (m, IH), 8.6 (m, 
IH), 9.3 (m, IH); MS(EI): 538 (M+H',100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 538 (M+H^400%), and the slower eluting diastereomer, MS(EI): 
10 538 (M+H",100%). 

Example 53 

Preparation of IsoquinoIine-3-carboxvlic acid ((S)-3-metbvl-l-r3-oxo-l-(pvridine-2- 
15 sulf onvl)-azepan'4-vlcarbamovll-butvl 1 amide 

a. ) Isoquinoline-3-carboxylic acid { (S)-3"methyl-l-[3-hydroxy-l-(pyridine-2-sulf onyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting isoquinoIine-3- 
20 carboxylic acid for benzofuran-2-carboxylic acid the title con^)ound was prepared: MS(E1) 
540 (M+H+). 

b. ) Isoquinoline-3-carboxylic acid {(S)-3-methyl-l'-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

25 Following the procedure of Example li except substituting the compound of 

Example 53a the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (mi, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.0 
(m. IH). 7.5 (m, IH), 7.7 (m, 2H), 7.9 (m, 4H), 8.7 (m, 3H), 9.2 (m, IH); MS(EI): 538 
(M+H',100%) . 

30 
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Example 54 



Preparation of Isoquinoline"l'K;arboxvlic acid (fSV3-iiiethvl-l"r3-oxo-l-fpvridme'2- 
sulf onvlVazepan'4-vlcarbamovn'-butvl 1 amide 

5 

a. ) Isoquinoline-l-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepaii-4-y lcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting isoquinoline-1- 
carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 
10 540 (M+H+). 

b. ) Isoquinoline-l-carboxylic acid {(S)-3-methyl-l-(3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl }amide 

Following the procedure of Example li except substituting the compound of 
15 Example 54a the title compound .was prepared: NMR (CDCI3): 5 1.0 (m, L5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.3 
(m, IH), 7.5 (m, IH), 7.7-8.0 (m, 6H), 8.7 (m, 3H), 9.5 (m, IH); MS(EI): 538 
(M+H*,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
20 diastereoemer; MS(EI): 537 (M*,100%), and the slower eluting diastereomer; MS(EI): 537 
(]Vr,100%). 

Example 55 

25 Preparation of Ouinoxaline"2-<:arboxvlic acid I (SV3"methvl-l-r3-oxo-l-fpvridine-2- 
sulfonvD-azepan-4-vlcarbamovn-butvl)amide 

a.) Quinoxaline-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 
30 Following the procedure of Example 28b except substituting quuioxaline-2- 

carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 
541 (M+H+). 
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b.) Quiiioxaline-2-caiboxylic acid {(S>3-methyH-[3-oxo-l-(pyridine-2-sulfonyl> 
azepan-4*ylcarbamoyl] -butyl } anude 

Following the procedure of Example li except substituting the compound of 
Example 55a the title compound was prepared: NMR (CDCL): 5 1.0 (m, 6H), 1.5-2.1 
5 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7..0- 
7.2 (m, 2H), 7.5 (m, IH), 7.7 (m, 3H), 8.2 (m, 2H), 8.3 (m, IH), 8.7 (m, IH), 9.5 (m, 
IH); MS(ED: 539 (M+H", 30%). 

Example 56 

10 

Preparation of Benzorblthiophene-2-^arboxvlic acid ((SV3-methvM-r3-oxo-l-(pvridine-2- 
sulf onyl)-azepan-4-vlcarbamoyll-butyl ) amide 

a.) Benzo[b]thiophene-2-carboxylic acid ((S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
1 5 sulf onyl)-azepan-4-ylcarbamoy 1] -butyl } amide 

Following the procedure of Exan^le 28b except substituting benzo[b]thiophene-2- 
carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 
545 (M+H+). 

20 b.) Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2- 
sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting the compound of 
Example 56a the title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 6.8- 

25 7.2 (m, IH), 7.5 (m, 3H), 8.0 (m, 6H), 8.7 (m, IH); MS(EI): 543 (M+H*, 60%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; 'HNMR (CDCy: 5 1.0 (m, 6H), 1.5-2.2 (m, 6H). 2.7 (m, IH), 3.8 (m,lH), 
4.1 (m, IH), 4.7 (m, 2H), 5.1 (m, IH), 7.4-8.0 (m, 8H), 8.7 (m, IH); MS(EI): 543 
(M+H*,100%), and the slower eluting diastereomer; 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.7 (m, 

30 IH), 3.8 (ni,lH), 4.1 (m, IH), 4.7 (m, 2H), 5.1 (m, IH), 7.4-8.0 (m, 8H). 8.7 (m, IH); 
MS(EI): 543 (M+H*,100%). 
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Example 57 



Preparation of L8-Naphthvridine-2-caifaoxvlic acid <(SV3-methvl-l-f3-oxo-l-fpvridine-2- 
suLfonvlVazepan-4-vlcarbamovn-butvl ) amide 

5 

a. ) l,8-Naphthyridine-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2- 
sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting l,8-naphthyridme-2- 
carboxylic acid for benzofuran-2K:arboxylic acid the title compound was prepared: MS(Er) 
10 541 (M+H+). 

b. ) l,8-Naphthyridine-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 
15 Example 57a the title compound was prepared: NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2,7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 7.2 
(m, IH), 7.6 (m, 2H), 7.9 (ra, 2H), 8.3 (m, IH), 8.4 (m, 2H), 8.5 (m, 2H), 9.2 (m, IH); 
MS(EI): 539 (M+H",100%) 

20 Example 58 

Preparation of lH-Indole-2-carboxvlic acid (fSV3-methvl-l-r3-oxo-l-fpvridine-2-sulfonvlV 
azepan-4-vlcarfaamovn-bntvU amide 

25 a.) lH-Indole-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepan-4-y lcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting lH-indole-2- 
carboxylic acid for benzofuran-2-^arfooxylic acid the title compound was prepared: MS(EI) 
528 (M+H+). 

30 

b.) lH-Ihdole-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl] -butyl } amide 

Following the procedure of Example li except substituting the compound of 
Example 58a the title compound was prepared: ^H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
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(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 6.8 
(m, IH), 7.1 (m, IH), 7.3 (m, 3H), 7.4 (m, IH), 7.5 (m, IH), 7.6 (m, IH), 8.0 (m, 2H). 
8.7 (m, IH), 9.4 (b, IH); MS(EI): 526 (M+H*, 80%). 

5 Example 59 

PreparatioD of 5-MethoxvbenzofiiraD-2-carboxvlic acid ((S)-3-'methvl-l-r3-ox(>-l-fpvridiDe- 

2-sulfonvlVazepaD-4~vlcarbaiDOvn-butvl 1 amide 

10 a.) 5-Methoxybeii2ofuran-2«carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
sulfonyl)~azepan-4-ylcarbainoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 5-methoxybenzofuran- 
2-carboxylic acid for benzofuran-2-carboxylic acid the title conq)ound was prepared: 
MS(EI) 559 (M+H+). 

15 

b.) 5-Methoxybenzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2- 

sulf onyl)-a2epan^ylcarbamoyll-butyl } amide 

Following the procedure of Example li except substituting the compound of 

Example 59a the title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
20 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, 4H). 4.0 (m. IH), 4.7 (m, 2H). 5.0 (m. IH), 7.0 

(m, 4H), 7.6 (m, 3H), 8.0 (m. 2H), 8.7 (m, IH); MS(EI): 557 (M+H", 70%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer; 'HNMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H). 2.2 (m, 2H), 2.7 (t. IH), 

3.7 (m, 4H). 4.0 (d. IH), 4.7 (m, 2H), 5.0 (d, IH), 7.0 (m, 4H), 7.6 (m, 3H), 8.0 (m, 2H), 
25 8.7 (d, IH); MS(EI): 557 (M+H',100%), and the slower eluting diastereomer; MS(EI): 557 

(M+H*,100%). 
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Example 60 

Preparation of S-Bromo-furan-2-carboxvlic acid (fSV3-methvl-l-r3-oxo-l-fpvridiae-2^ 
sulfonvlVazepaii-4-vlcarbamovn-butYl } amide 

5 

a. ) 5-Bromo-fdraii-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcaibainoyl]-butyl}aniide * 

Following the procedure of Example 28b except substituting 5-bromo-2-furoic acid 
for benzofaran-2-<:arboxylic acid the title compound was prepared: MS(EI) 558 (M+H+). 

10 

b. ) 5-Bromo-furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li ^cept substituting the compound of 
Example 60a die tide compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
15 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, lH),-6.5 
(m, IH), 6.7 (m, IH), 7.1 (m, 2H), 7.5 (m, IH), 8.0 (m, 2H), 8.7 (m, IH); MS(EI): 555 
(M+H", 60%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 555 (M+H'.lOO*), and tiie slower eluting diastereomer; MS(EI): 
20 555 (M+ir,100%). 

Example 61 

Preparation of Furan-2-carboxvlic acid (fSV3-methvl-l-[3-oxo-l"(pvridine-2-sulfonvlV 
25 azepan-4-vlcarbamovl1-butvl ) amide 

a.) Furan-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
a2epan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting 2-furoic acid for 
30 benzofuran-2-carboxylic acid the tide compound was prepared: MS(EI) 479 (M+H***). 



• 
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b.) Furan-2-caiboxylic acid {(S)-3-inethyl-l-[3K)xc>-l-(pyridine-2-sulfony])-azepaii-4- 
ylcarbamoyl]-butyl}aimde 

Following the procedure of Example li except substitutiBg the compound of 
Example 61a the title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
5 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m, 2H), 5.0 (m, IH), 6.5 
(m, IH), 7.2 (m, 3H), 7.5 (m, 2H), 8.0 (m, 2H), 8.7 (m, IH); MS(EI): 477 (M+H", 50%). 

Example 62 

10 Preparation of 5-Nitro-furan-2-carboxvlic acid I rSV3-methvH>r3-oxo--l"fpvridme-2- 
sulf onvlVazepan-4~vlcarbamovll-butyl ] amide 

a. ) 5-Nitro-furan-2-carboxylic acid { (S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl)amide 

15 Following the procedure of Example 28b except substituting 5-nitro-2-furoic acid 

for benzofuran-2-carboxylic acid the title compound was prepared: MS(E1) 524 (M+H+). 

b. ) 5-Nitro-furan-2-carboxylic acid {(S)-3-methyl-l-t3-oxo-l-(pyridme-2-sulfonyl)- 
azepaii-4-ylcarbamoyl]-butyl}amide 

20 Following the procedure of Example li except substituting the compound of 

Example 62a the title compound was prepared: 'H NMR (CDCl,): 5 1.0 (m, 6H), 1.5-2.1 
(m, 51^, 2.2 (m. 2H), 2.7 (m, IW), 3.7 (d, IH). 4.0 (m, IH), 4.7 (m. 2H), 5.0 (m, IH), 7.2 
(m, IH), 7.3 (m, IH), 7.5 (m, IH), 7.9 (m, 2H), 8.7 (m, IH); MS(ED: 522 (M+H*, 
80%). 
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Preparation of 5-(4-Nitro-phenvlVfuraD-2-carboxvlic acid ((SV3-methvl-l-r3-oxo-l- 
(pvridine-2-sulfonvlVa2epan'4-vlcaibamovl1-butyllamide 

5 

a. ) 5-(4-Nitro-phenyl)-furan-2-caiboxylic acid {(S)-3-iiKthyH-[3-hydroxy-l- 
(pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}aimde 

Following the procedure of Example 28b except substituting 5-(4-nitrophenyl)-2- 
furoic acid for ben2ofuran-2-carboxylic acid the title compound was prepared: MS(EI) 600 
10 (M+H+). 

b. ) 5-(4-Nitro-phenyl)-furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl)amide 

Following the procedure of Example li except substituting the compound of 
IS, Example 63a the title compound was prepared: NMR (CDCI3): 8 1.0 (m, 6H), 1 .5-2. 1 
(m, 5H), 2.2 (m, 2H), 2.7 (m. IH), 3.7 (d. IH). 4.0 (m. IH), 4.7 (m, 2H), 5.0 (m, IH), 6.9 
(m, IH), 7.2 (m, IH), 7.5 (m, 2H), 7.9-8.0 (m, 4H), 8.5 (ra, IH), 8.6 (m, IH); MS(EI): 
598 (M+H*, 80%). 

20 Example 64 

Preparation of 5"(3-Trifluoromethvl-phenvD-furan-2-caifeoxvlic acid lfSV3-niedivl-l-r3' 
oxo-l-fpvridine-2-sulfonvlVazepan-4-vlcarfaamovlVbutvl]amide 

25 a.) 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy- 
1 -(pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl] -butyl } amide 

Following the procedure of Example 28b except substituting 5-[3- 
(trifluoromethyl)phenyl]-2-furoic acid for benzofuran-2-carboxyIic acid the title conq)ound 
was prepared: MS(EI) 623 (M+H+). 

30 

b.) 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting the compound of 
Example 64a the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
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(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH). 4.0 (m. IH), 4.7 (m, 2H), 5.0 (m, IH), 7.1 
. (m. IH), 7.5 (m, 3H), 8.0 (m, 4H) 8.7 (m. IH); MS(EI): 621 80%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diasteieoemer; MS(EI): 621 (M+H*,100%), and the slower eluting diastereomer; MS(EI): 
5 621 (M+H*,100%). 

Example 65 

Preparation of Tetrahvdro-furan-2-carboxvlic acid ((SV3-methvM-r3-oxo-l-fpvridine-2- 
10 sulfonvlVazepan-4-Ylcarbamovn-butvl lamide 

a. ) Tetrahydro-furan-2-carboxylic acid { (S)-3-methyH-I3-hydroxy-l-(pyiidine^2- 
sulf onyl)-azepan-4-y lcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting tetrahydrofuran-2- 
15 carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 
483 (M+H+). 

b. ) Tetrahydro-furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl }amide 

20 Following the procedure of Example li except substituting the compound of 

Example 65a the title compound was prepared: 'H NMR (CDCl^: 5 1.0 (m, 6H), 1.5-2.2 
(m, 12H), 2.7 (m, IH), 3.8 (m, 3H). 4.0 (m, IH), 4.5 (m, 2H), 4,8 (m, IH), 5.0 (m. IH). 7.0 
(m, IH), 7.5 (m, IH), 7.9 (m, 2H), 8.7 (m, IH). MS(EI): 481 (M+H^, 80%). 

25 Example 66 

Preparation of rS)-4-Methvl-2-(2-phenoxv-acetvlaminoVDentanoic acid rS-oxQ-fp yridinft-?.- 
sulfonvD-azepan-4-vl]-amide 

30 a.) (S)-4-Methyl-2-(2-phenoxy-acetylamino)-pentanoic acid [3-hydroxy-(pyridine-2- 
sulfonyl)-a2epan-4-yl]-amide 

Following the procedure of Example 28b except substituting phenoxyacetic acid for 
ben2ofuran-2-carboxylic acid the title con^)ound was prepared: MS(EI) 519 (M+H+). 
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b.) (S)-4-Methyl-2^(2-phenoxy-acetylainino)-pentanoic acid [3-oxo-(pyridme-2- 
suIfo]iyl)-azepaii-4-y]]-aiiiide 

Following the procedure of Example li except substituting the compound of 
Example 66a the title compound was prepared: NMR (CDCI3): 5 1.0 (m, 6H}» 1.5-2.1 
5 (m, 5H), 2.2 (m, 2H). 2.7 (m. IH), 3.7 (d, IH). 4.0 (m, IH), 4.5 (m, 3H), 4.7 (m. IH), 5.1 
(m, IH), 7.0 (m, 3H), 7.3 (m, 2H). 7.5 (m, IH), 7.9 (m, 2H), 8.6 (m, IH); MS(EI): 517 
(M+H*, 60%). 

Example 67 

10 

Preparation of (SV2-r2-(4-Fluoro-phenoxvVacetvlamino1-4-methvl-pentanoic acid f3"Oxo- 

(pvridine-2-suIfonvl)''azepan-4-'Vn-aniide 

a,) (S)-2-[2-(4-Fluoro-phenoxy)-acetylamino]-4-methyl-pentanoic acid [3-hydroxy- 
15 (pyridine-2-sulfonyl)-azepan-4-yl]-aniide 

Following the procedure of Example 28b except substituting 4-fluorophenoxyacetic 
acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 537 
(M+H+). 

20 b.) (S)-2-[2-(4-Fluoro-phenoxy)-acetylamino]-4-methyl-pentanoic acid [3-oxo- 
(pyridine-2-sulfonyl)-a2epaa-4-yl]-amide 

Following the procedure of Example li except substituting the compound of 
Example 67a the title compound was prepared: *H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H). 2.7 (m, IH), 3.6 (d, IH). 4.0 (m, IH), 4.5 (, 3H), 4.8 (m, IH), 5.1 

25 (m, IH), 7.0 (m, 4H). 7.5 (m, IH), 7.9 (m, 2H), 8.6 (m, IH); MS(EI): 535 (M+H*, 50%), 
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Example 68 



Preparation of BenzofuraD-2-carboxvlic acid lfSV3-metfavl-l-r3-oxo-l-fpv riHinft»9> 
cart)ODvD-azepan-4-vlcarfaamovl)-3> butvl] -amide 

5 

a. ) { (S)- l-[3-Hydroxy- 1 -(pyridine-2-carbony l)-azepan-4-ylcarbamoyl]-3-methyl-butyl } - 
carbamic acid tert-hntyl ester 

To a solution of the compound of Example 2g (0.25 g) in dichloromethane was 
added picolinic acid (0.09g). EDC (0.14 g) and HOBt (0.10 g). The reaction was stirred 
10 until complete. Workup and column chromatography (5% methanohethyl acetate) provided 
the title compound (0.35 g). 

b. ) (S)-2-Anuno-4-methylpentanoic acid [3-hydroxy-l-(pyridine-2-carbonyI)-azepan-4- 
yl]-amide 

15 To a solution of the compound of Example 68a (0.34 g) in methanol (6 mL) was 

added 4M HCl in dioxane (6 mL). The reaction was stirred until complete whereupon it 
was concentrated to provide the title compound (0.34 g): MS(EI) 349 (M+H+). 



c. ) Benzofuran-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2-caibonyl)- 
20 a2epan-4-ylcarbamoyl)-3- butyl]-amide 

Following the procedure of Example 28b except substituting the compound of 
Exan^le 68b the title compound was prepared: MS(EI) 493 (M+H+), 

d. ) Ben2ofuran-2-carboxylic acid { (S)-3-methyH-[3-oxo-l-(pyridine-2-carbonyl)- 

* 

25 azepan-4-ylcarbamoyl)-3- butylj-amide 

Following the procedure of Example li except substituting the compound of 
Example 68c the title conq>oand was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.5 (m, IH), 3.7 (m, IH), 4.7 (m, 4H), 5.0 (m, IH), 7.0-7.5 (m, 
8H), 8.2 (m, IH); MS(EI): 491 (Nr,100%). 

30 
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Example 69 

Preparation of BeDzofiiran-2-<:arboxyIic acid l(SV3-methvH"r3-oxo-l-(l-oxv-pvridine''2" 
carbonvlVazepan-4~vlcarbamovn-butvl } amide 

5 

Following the procedures of Examples 68a-d except substituting picolinic acid N- 
oxide for picolinic acid of Example 68c the title compound was prepared: NMR 
(CDCI3): S 1.0 (m. 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (m, IH), 3.5 (d, IH). 4.0 (m, IH), 
4.7 (m, 3H), 5.5 (m, IH), 7.0 (m, 2H), 7.2-7.5 (m, 7H), &•! (m, 2H); MS(EI): 507 (M*, 
10 20%). 

Example 70 

Pre paration of 4-((SV2-rgrt-Butvlcarbonvlaniino-4-methvl-pentanovlaininoV3-oxo-azepane- 
15 1-carboxvlic acid benzyl ester 

Following the procedure of Example 92j, except substituting 4-((S)-2-rert- 
Butoxycarbonylamino-4-methyl-pentanoylamino)--3-hydroxy-azepane- 1-carboxylic acid 
benzyl ester for benzofuran-2-carboxylic acid {(S)-l-[3-hydroxy-6,6-dimethyl-l-(pyridine- 
20 2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide, the title compound was 

prepared. The residue was purified by HPLC. First eluting diastereomer; MS(M+H"*"): 
476.2; IH-NMR (400 MHz, CDCI3): • 7.40-6.95(m, 7H), 5.25-4.60(m, 4H), 4.40-4.06(m, 

■ 

2H), 3.70-3.58(t, IH), 2.70-2.50(m, IH), 2.25-1.30(m, 1 6H); and the second eluting 
diastereomer:, 1.00-0.85(d, 6H); and the second eluting diastereomer MS (M+H+) 476.2. 

25 

Example 71 

Preparation of 5.6-Dimethoxvben2ofuran-2-carboxvlic acid f(S)-3-methvl-l-f3-oxo-l-n- 
methvl-lH-imidazole^sulfonvl)-azepan-4-vlcaji)amovl1-butvl>amide 

30 a.) {(S)-l-[3-Hydroxy-l-(l-methyl-lH-imidazole-2-sulfonyl)-azepan-4-ylcarbamoyl}- 
3-methyl-butyl}-carbamic acid tert-hutyl ester 

To a solution of the amine of Example 2g in methylene chloride (5ml) was added 
pyridine (92pL, 1.14mmol) followed by l-methylimidazole-4-sulfonylchloride (0.112g, 
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0.623mmol). The reaction was allowed to stir for 16h at room temperature. Hie solution 
was then washed with saturated aqueous NaHCO,, water and brine. The product was 
purified by column chroniatography (silica gel: methanol/ methylenechloride) to yield the 
tiUe compound as a white solid (0.172g, 68%): ^HNMR (400MH2, CDCy 5 7.6 (d, IH). 
5 7.5 (d, IH). 6.6 (d, IH). 3.8 (s, 3H), 1.5 (s. 9H), 1 (d. 6H); MS(ESI): 488.2 (M+H)* 

b. ) (S)-2-Amino-4-methyl-pentanoic acid [3-hydroxy-l-(l-methyl-lH-imida2ole-2- 
sulfonyl)-azepan-4-yl]-amide 

To a sohition of the compound of Example 71a (0.172g, 0.353nMnol) in minimal 
MeOH was added 4M HQ in dioxane (lOmL) and stirred for 4h at room temperature. The 
10 reaction mixture was concentrated and azeotroped with toulene (2x's) to yield the title 
compound as an off white solid: MS(ESI): 388.2 (M+H)* 

c. ) 5,6-Dimethoxyben2ofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l- 
methyHH-imidazole'4-sulf onyl)-azepan-4-ylcaibamoy I]-buty I } aniide 

15 To a stirring solution of the compound of Example 71b (0.137g, 0.353 mmol), 5,6- 

dimethoxybenzofaran-2-carboxylic acid (0.86g, 0.388mmol), triethylamine (246 mL, L77 
mmol) and 1-hydroxybenzotriazole (O.Olg, 0.070mmol) in DMF (5mL) was added l-(3- 
dimethylaminopropyl)3-ethylcarbodirmde hydrochloride (0.074g, 0.388mmol). After 
stirring at room temperature for 16h, the solution was diluted with EtOAc and washed 

20 successively with saturated aqueous sodium bicarbonate, water (2x's), and saturated brine. 
The organic layer was dried over Na^SO^, filtered and concentrated. TTie product was 
purified by column chromatography ( silica gel; methanol/dichloromethane) to yield the 
tide compound as a white solid (0.088g, 42%): MS(ESI): 592.1 (M+H)* 

25 d.) 5,6-Dimethoxybenzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-methyl- 
lH-imidazole-4-sulfonyl)-a2epan-4-ylcaxbamoyl]-butyl}amide 

Oxalyl chloride (52pL, 0.596mmol) chloride was cooled to -78°. To this was added 
dimethyl sulfoxide (106fiL, 1.49ramol) in methylene chloride dropwise. After stirring for 
15min at -78°, the alcohol in methylene chloride was added slowly and allowed to stir for 

30 Ih when EtjN (416pL,2.98nraiol) was added. The solution was then brought to room 

temperature and quenched with water and extracted into methylene chloride. The organic 
layer was separated and washed with brine, dried over MgSO^, filtered and concentrated. 
The product was purified by column chromatography (silica gel: methanol/methylene 
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chloride) to yield flie title compound as white solid (0.068g, 78%): 'H NMR (400MHz, 
CDCI3) 8 6.8-7.6 (m, 14H), 4 (d, 12H), 1 (d, 12H); MS(ESI): 590.1 (M+H)* 

Example 72 

5 

Preparation of BenzofuraD-2-carboxvlic acid {(S)-3-methvl-l-ri-f5-methvl-lH- 
ri>2.41triazole-3-sulfonvlV3K)XO"a2epaD-4-vlcarbamovl1-butvllamide 

a. ) 4-((S)-2-Amino-4-methyl-pentanoylamino)-3-hydroxy-azepane-lK:arboxyU acid 
10 benzyl ester 

To a stirring solution of the compound of Example 2f (3.5 g, 7.33 mmol) in EtOAc 
(0.5 mL) was added 4M HCl in dioxane (12.8 mL). The mixture was stirred for Ih at room 
temperature. The reaction mixture was then concentrated and azeotroped with tduene 
(2x20 mL) to yield the tiQe compound as a pale yellow oil (3.13g, 100%): MS(ESI) 378.4 
15 (M+H)* 

b. ) 4-{ (S)-2-[(Benzofuran-2-carbonyl)-amino]-4-methyl-pentanoylamino}-3-hydroxy- 
azepane-l-carboxylic acid benzyl ester 

To a stirring solution of the compound of Example 72a (3.13g, 7.57mmol), 
20 benzofuran-2-carboxylic acid (1.35g, 8.32mmol), triethylamine (1.17ml, 8.25mmol) and 1- 
hydroxybenzotriazole (0.2g, 1.48mmol) in DMF (30mL) was added l-(3- 
dimethylaininopropyl)3-ethylcarbodimide hydrochloride (1.6g, 8.33ramol). After stirring at 
room temperature for 16h, the solution was diluted with EtOAc and washed successively 
with saturated aqueous sodium bicarbonate, water (2X), and brine. The organic layer was 
25 dried over Na^SO^, fUtered and concentrated. The product was purified by column 

chromatography (silica gel; ethylacetate/dichloromethane) to yield the title compound 
(3.7g, 93%). 'HNMR (400MHz, CDCy S 6.8-7.7 (m, 12H), 5.35 (s, 2H), 1.0 (d, 6H): 
MS(ESD: 522 (M+H)* 

30 c.) Benzofuran-2-carboxylic acid [(S)-l-(3-hydroxy-azepan-4-ylcarbamoyl)-3-methyl- 
butyll-amide 

To a solution the compound of &cample 72b (2.6 g, 4.9 mmol) in EtOAc (150 mL) 
was added 10% palladium on carbon (1.3 g) and stirred at room temperature for 64 h under 
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a hydrogen atmosphere. The mixture was then filtered through celite and the filtrate 
concentrated to yield the title compound as a white solid (1.92 g, 100%): NMR 
(400MH2, CDCI3) 5 6.8-7.7(m, 7H), 1.02 (d, 6H); MS(ESI) 388 (M+H)* 

5 d.) Benzofuran-2-carboxylic acid { (S)-3-niethyl-l-[l-(5-methyHH-[l,2,4]triazole-3- 
suIfonyI)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl jamide 

To a stirring solution of the compound of Example 72c (O.lOOg, 0.25mmol) and 
triethylamine (35mL, 0,25nmiol) in methylene chloride (2naOL) was added 5-methyl-lH- 
1,2,4-triazolesulfonylchloride (0.043g, 0.25mmol). ITie reaction was allowed to stir for 10 
10 min and washed with saturated aqueous NaHCOj, water and saturated brine. The organic 
layer was dried over Na^SO^, filtered and concentrated. The compound was purified by 
column chromatography (silica gel; ethylacetate/ hexane) to yield the tiUe compound as a 
pale yellow oil (0.1 1 1, 84%): MS(ESI) 532.73 (M+H)' 

15 e.) Benzofuran-2-caiboxylic acid {(S)-3-methyl-l-[l-(5-methyHH-[l,2,4]triazole-3- 
sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-butyI}amide 

To a stirring solution of the compound of Example 72d (0.1 08g, , 0.206mmol) in 
dimethylsulfoxide (2mL) was added triethylamine (172|iL, 1.23mmol) followed by sulfur 
trioxide pyridine (0.116g, 0.718nmiol) and stirred for 16h at room temperature. The 

20 reaction mixture was diluted with EtOAc and washed witii water (X2). The organic layer 
was dried over NajSO^, filtered and conentrated. The crude product was purified by column 
chromatography (silica gel; methanol/methylenechloride) to yield the titie compound as a 
white solid (0.08g, 81%): 'HNMR (400MHz. CDCy 5 7.1-7.7 (m. 7H). 2.65 (s, 3H), 1.0 (d, 
6H); MS(ESI): 552.71 (M+Na)* 

25 
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Example 73 

Preparation of Benzofuraii-2-carboxvlic acid ^fSV3-metfavl-l-ri-fl-methvHH-imidazole-3- 
sulfonvlV3-oxo-azepaii-4-vlcarbamovll-butvnamide 

5 

a. ) Ben2ofuran-2-carl>oxylic acid { (S)-3-methyH-[l-(l-methyHH-imidazole-3- 
sulfonyl)-3-hydroxy-azepai}-4-ylcarbamoyl]-biityl }aimde 

To a stirring solution of tbe compound of Example 72c (O.lOOg, 0.2Snunol) and 
triethylamine (3S|iL, 0.2Smmol) was added l-methyiimidazole sulfonyl chloride (0.046g, 

10 0.255inniol). The reaction was allowed to stir for lOmin and washed with saturated aqueous 
NaHC03, water and saturated brine. The organic layer was dried over Na^SO^, filtered and 
concentrated. The compound was purified by colunm chromatography (silica gel; 
ethylacetate /hexane) to yield the title compound as a pale yellow oil (0.113g, 82%): 
'HNMR (400 MHz. CDCy 6 6.9-7.7 (m, 9H), 3.9 (2s, 3H), 1.0 (d. 6H); MS(ESI): 531.8 

15 (M+H)* 

b. ) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(l-methyl-lH-imidazole-3- 
sulf onyl)-3-oxo-azepan-4-ylcaibamoyl]-butyl } amide 

To a stirring solution of the compound of Example 73a (0.085g, 0.1S9mmol) in 
20 dimethylsulfoxide was added triethylamine (133jiL, 0.95nmiol) followed by sulfurtrioxide 
pyridine (O.OSg, 0.5nmiol) and stirred for 16h at room temperature. The reaction mixture 
was diluted with EtOAc and washed with water (X2). The organic layer was dried over 
Na^SO^, filtered and conentrated. The crude product was purified by column 

■ 

chromatography (silica gel; methanol/methylenechloride) to yield the title conqxjund as a 
25 white solid (0.072g, 83%). MS(ESI): 529.76 (M+H)* 
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Example 74 

Preparation of BenzofiiraD-2-carb oxvlic acid f(SV3-methvl-l-ri-^lH-imidazole-2-siilfoiivlV 
3-oxo-azepaD-4«Y lcarham ovn.butyl)ainide 

5 

a. ) Benzofiiian-2-carboxylic acid {(S)-3-methyl-l-[l-(lH-imidazole-2-sulfonyl)-3-oxo- 
azepan-4-ylcaibamoyl]-butyl}ainide 

To a stimng solution of the compound of Example 72c (O.lOOg, 0.25mmol) and 
triethylamine (35nL, 0.25mmol) was added 2-imidazolesulfonyl chloride (0.046g, 
10 0.255mmol). The reaction was allowed to stir for lOmin and washed with saturated aqueous 
NaHCOj, water and saturated brine. The organic layer was dried over Na^SO^, filtered and 
concentrated. The compound was purified by column chromatography (silica gel; 
ethylacetate/hexane) to yield the title compound as a pale yellow oil (0.113g, 82%): 
*HNMR (400MH2. CDCy S 7.1-7.7 (m, 9H), 4.8 (s, IH), d, 6H); MS(ESI): 517.76 (M+H)* 

15 

b. ) Benzofuran-2-carboxylic acid {(S)-3-mediyH-[l-(lH-imidazole-2-sulfonyl)-3-oxo- 
azepan-4-y lcarbanioyl]-buty 1 ) amide 

To a stirring solution of the compound of Example 74a (0.107g, 0.206mmol) in 
dimethylsulfoxide (2mL) was added triethylamine (172|LiL, 1.23mmol) followed by 
20 sulfurtrioxide pyridine (0.1 15g, 0.718mmol) and stirred for 16h at room temperature. The 
reaction mixture was diluted with EtOAc and washed with water (X2). The organic layer 
was dried over Na^SO^, filtered and conentrated. The crade product was purified by column 
chromatography (silica gel; methanol/methylenechloride) to yield die tide compound as a 
white solid (0.09g, 85%); MS(ESI): 515.84 (M+H)* 
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Example 75 

Preparation of BenzoftLran-2-carboxvlic acid l(SV3-methvl-l"f3-oxo-l"fthia2ole-2- 
sulf on vl Vazepaii'4-vlcarbaino vll-btttvl ) amide 

5 

a. ) {(S)-l-[3-Hydroxy-l-(thiazole-2-sulfonyl)-azepan-4-ylcarbamoyl}-3-methyl- 
butyl}-caibaniic acid tertAmtyl ester 

To a solution of the compound of Example 2g (2.50g, 7.29mmol) in DCE (100 roL) 
was added P-NMM (4.0 g) and thioazole-2-sulphonyl chloride (1.6 g, 8.75 mmol). After 
10 shaking at room temperature overnight, the solution was filtered. The filtrate was 

concentrated to yield the title compound as white solid (2.50 g, 5.10 mraol, 70%); MS: 
490.91 (M+H)\ 

b. ) Benzofuran-2H:arboxyIic acid {(S)-3-methyl-l-[3-hyroxy-l-(thiazole-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl}-amide 

15 To a solution of the compound of Example 75b (0.15 g, 0.45 mmol) in CHfil^ (20 

mL) was added ben2ofuran-2-carboxylic acid (0.109 g, 0.172 mmol), 1- 
hydroxybenzotriazole (0.106 g, 0,762mmol), and P-EDC (0.85g, Immol/g) in CHjCl^ (10 
mL) . After shaking at room temperature overnight, the solution was treated with tisamine 
(0.589g, 3.75mmol/g). After shaking for another 2hr, the solution was filtered and 

20 concentrated to yield the title compound as a white solid (166.7 mg, 70%); MS (ESI): 
535.3 (M+H)+. 

c. ) Benzofuran-2-carboxylic acid{S }-3-methyl-l-[3-oxo- l-(thiazole-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyI}-amide 

25 To a stirring solution of the compound of Example 75c (166.7 mg, 0.3 13 mmol) in 

dichloromethane (4 mL) was added Dess-Martin reagent (265.5 mg, 0.626 nMnol). After 
stirring at room temperature for 2 h, solutions of sodium thiosulfate (2 mL of 10% in 
water) and saturated aqueous sodium bicarbonate (2 mL) were added simultaneously to the 
solution. The aqueous was extracted with dichloromethane (2x). The organic phases were 

30 combined, washed with saturated brine, dried (MgSO^), filtered and concentrated. The 

residue was purified by HPLC (50:50 ethanol: hexane, 20mL/min, 25min, WhelkO-l(R,R) 
21x250mm colunm, UV detection at 280 nm and 305 nm) to yield the &st elution as a 
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white solid (84.8mg, 50.8 %). MS (ESI): 533.2 (M+H)+ and tbe second elution as a white 
soUd (SO.lmg, 30.0%) MS: 533.2 (M+HT). 

Example 76 

5 

Pre paration of Benzofttran-2-carboxvlic acid ((SV3-methvl-l-rMl-methvHH-imidazole-4- 
sulfonvlV3-oxo-azepan-4-vlcarbamovn-butvl ? amide 

a. ) {(S)-l-[3-Hydroxy-l-(l-methyl-lH-imidazole-2-sulfonyl)-a2»pan-4-ylcaA 
10 3-methyl-butyl)-carbamic acid tert-hutyl ester 

To a solution of the amine of Example 2g in methylenechloride (5ml) was added 
pyridine (92jiL, 1.14mmol) followed by l-methylimidazole-4-sulfonylchloride (0.112g, 
0.623mmol). The reaction was allowed to stir for 16h at room temperature. The solution 
was tiien washed with saturated aqueous NaHC03, water and brine. The product was 
15 purified by column chromatography (silica gel: methanol/ methylenechloride) to yield the 
tifle compound as a white solid (0.172g, 68%): 'HNMR (400MHz, CDCy 5 7.6 (d, IH),- 
7.5 (d, IH), 6.6 (d, IH), 3.8 (s, 3H), 1.5 (s, 9H), 1 (d, 6H); MS(ESI): 488.2 (M+H)" 

b. ) (S)-2-Anuno-4-methyl-pentanoic acid [3-hydroxy-l-(l-methyHH-imidazole-2- 
sulfonyl)-azepan-4-yll-amide 

20 To a solution of the compound of Example 76a (0.172g, 0.353mmol) in minimal 

MeOH was added 4M HCl in dioxane (IQmL) and stirred for 4h at room temperature. The 
reaction mixture was concentrated and azeotroped with toulene (2x's) to yield the title 
compound as an off white solid, MS(ESI): 388.2 (M+H)* 

25 c.) Ben2ofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(l-methyHH-imida2ole-4- 
sulf onyl)-3-hydroxy-a2epan-4-ylcarbamoyl]-butyl } amide 

To a stirring solution of the compound of Example 72c (0.2g, 0.471mraol), 
ben2ofuran-2-carboxylic acid (0.084 g, 0.388 mmol), triethylamine (72fiL, 0.517mmol) and 
l-hydroxybenzotriazole (0.012 g, 0.088 mmol) in DMF (5 mL) was added l-(3- 

30 dimethylaniinopropyl)3-ethylcarbodimide hydrochloride (0.099g, 0.5 1 5mmol). After 
stirring at room temperature for 16h, the solution was diluted with EtOAc and washed 
successively with saturated aqueous sodium bicarbonate, water (2x's), and saturated brine. 
The organic layer was dried over Na^SO^, filtered and concentrated. The product was 
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purified by colunm chromatography (silica gel; metbanol/dichloromethane) to yield the title 
compound as a white solid (0.226g, 90%): 'HNMR (400MHz, CDCg 5 6.9-8.1 (m, 18H), 
3.75 (2s, 6H), 1 (d, 12H); MS(ESI): 531.80(M+H)*- 

5 d.) Benzofiiran-2-carboxylic acid {(S)-3-methyl-l-[l-(l-methyHH-inudazole-4- 
sulf onyl)-3-oxo-azepan-4-ylcaibamoyl]-butyl } amide 

To a stirring solution of the c6mpound of Example 76a (0226 g, 0.426mmol) in 
dimethylsulfoxide (2mL) was added triethylamine (35SpL, 2.5Snmiol) followed by sulfur 
trioxide pyridine (0.238g, 1.48mmol) and stirred for 16h at room temperature. The reaction 
10 mixture was diluted with EtOAc and washed with water (X2). The organic layer was dried 
over NajSO^, filtered and conentrated. The crude product was purified by column 
chromatography (silica gel; methanol/methylenechloride) to yield the title compound as a 
white solid (0.168g, 76%): 'HNMR (400MHz, CDCy 8 7.1-7.7 9m. 18H), 3.7 (2s, 6H), 0.9 
(d, 12H); MS(ESI): 529.80 (M+H)* 

15 

Example 77 

Preparation of 5-(4-Qxv-morpholino^'Vl-ethoxvVbenzofaran-2-carboxvlic acid ((SV3- 
methvl-l-r3-oxQ-l-fpvridine-2-sulfonvl>-azepan-4-vlcarbamovn-butyl}amide 

20 

To a solution of the compound of Example 30b (0.01 g) in dichloromethane (2 mL) 
was added m-CPBA (0.008 g). The reaction was stirred overnight. Workup and column 
chromatography (30% methanolrdichloromethane) provided the tide compound: NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (m, 4H), 2.7 (m, IH), 2.8 (m 2H). 
25 3.7 (m. 4H), 3.8 (q, IH). 4.0 (m, 3H), 4.7 (m, IH), 4.8 (m, IH), 5.0 (m, IH), 7.0 (m, 3H). 
7.4 (m, 2H), 7.5 (m, IH), 7.9 (m, 2H), 8.6 (m, IH); MS(EI): 671 (]Vr.l00%) . 
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Example 78 



PreparatioD of Benzofuran>2-cart)oxvlic acid l(SV3-methvl-l-r3-oxo-l-(pYridine-:^- 
sulfonvlVazepaD-4-vlcaifaamovn-butvnanride 

5 

a.) 4-((S)-2-Aimno-4-inethyl-pentanoylaimno)-3-hy acid benzyl 

ester 

To a solution of 4-((S)-2-^e/t-butoxyca^bonylaInino-4-methy^pentanoylaImno)-3- 
hydroxy-azepan-l-carboxylic acid benzyl ester of Example 2f (4.0 g) in methanol (20 mL) 
10 was added 4M HCI in dioxane (20 mL). The reaction was stirred at room temperature for 2 
hours whereupon it was concentrated to provide the title compound (3.8 g): MS(EI) 378 
(M+H+). 



b.) 4-{(S)-2-[(Benzofuran-2-K:arbonyl)-amino]-4-methyl-pentanoylanMno}-3-hydrox 
15 azepane-l-carboxylic acid benzyl ester 

To a solution of 4-((S)-2-amino-4-methyl-pentanoylamino)-3-hydroxy-azepane-l- 
carboxylic acid benzyl ester of Example 78a (3.2 g) in dichloromethane (200 mL) was 
added EDC (1.48 g). HOBt (1.05 g), TEA (1.29 mL) and benzofuran-2-carboxyUc acid. 
The reaction was stirred until complete. Workup and column chromatography (2% 
20 methanoLdichloromethane) provided the title compound (3.78 g): MS(Er) 521 (M+H+). 



c.) Benzofuran-2-carboxylic acid [(S)-l-<3-hydroxy-azepan-4-ylcarbamoyl)-3-niethyl- 
butyl]-amide 

To a solution of 4-{(S)-2"[(benzofuran-2-carbonyl)-amino]-4-methyl- 
25 pentanoy lamino } -3-hydroxy-azepane- 1 -carboxylic acid benzyl ester of Example 78b ( 1.6 g) 
in methanoltethyl acetate (50 mL:100 mL) was added 10% Pd/C. The reaction was stirred 
under a balloon of hydrogen for 2 hours whereupon it was filtered and concentrated to 
provide the tide compound (1.16 g): MS(EI) 387 (M+H+). 



30 d.) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-3-sulfonyl)- 
azepan-4-y lcarbamoyl]-butyl } amide 

To a solution of benzofuran-2-caiboxylic acid [(S)-l-(3-hydroxy-azepan-4- 
ylcarbamoyl)-3-raethyl-butyl]-amide of Example 78c (0.3 g) in dichloromethane was added 
triethylamine (0.17 mL) followed by 3-pyridinesulfonyl chloride (0.25 g). The reaction was 
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stirred at room temperature until complete as determined by TLC analysis. Workup and 
column chronaatography (5% methanol:ethyl acetate) provided 032 g of the title 
compound: MSOET) 528 (M+H+). 

5 e.) Ben2ofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-3-sulfonyl)- 
a2epan-4"ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting benzofuran-2-carboxylic 
acid { (S)-3-methyl-l-[3-hydroxy-l-(pyridine-3-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl} amide of Example 78d the title compound was prepared: NMR (CDCI3): 5 1.0 (m, 
10 6H). 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (m, IH), 3.5 (d, IH). 4.0 (m, IH), 4.7 (m, IH), 4.8 
(m, IH), 5.0 (m, IH), 7.0 (m, 2H), 7.2-7.5 (m, 6H), 8.1 (m, IH), 8.9-9.0 (m, 2H); MS(E^|: 
526 (MM00%) . 

Example 79 

15 

Preparation of Benzofiiran-2--cart)oxvlic acid ((S)-3-methvl-l-r3-oxo-Ml-oxv-pvridine-3- 
sulfonvlVazepan-4-vlcarbamovll-butvllamide 

a. ) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-3- 
20 sulf onyl)-azepan-4-ylcarbamoyl]-butyl ) amide 

To a solution of benzofuran-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l- 
(pyridine-3-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide of Example 78d (0.05g) in 
dichloromethane was added m-CPBA (0.05 g). The leacrton was stirred overnight. 
Workup and column chromatography (10% methanol:dichloromethane) provided the tide 
25 compound (0.03 g): MS(EI) 544 (M+H+). 

b. ) Benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine-3- 
sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting benzofiaran-2-carboxylic 
30 acid { (S)-3-mediyl-l-[3-hydroxy-l-(l-oxy-pyridine-3-sulfonyl)-azepan-4-ylcarbamoyl]- 

butyljamide of Example 79a the tide compound was prepared: ^H NMR (CDCI3): 8 1.0 (m, 
6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (m, IH), 3.5 (d, IH). 4.0 (m, IH), 4.5 (m, IH), 4.7 
(m, IH), 5.0 (m, IH), 7.2-7.5 (m, 7H), 8.1-8.2 (m, 2H). MS(EI): 542 (M*, 50%). 
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Example 80 

Preparation of Quinoline^S-carboxvlic acid (rSVl-(3.4-dichloro-ben2ene-siilfoDvD-3-oxo- 
a2epan-4-vlcarbamovD1-3-methvl-butvn-amirfft 

5 

Following the procedures of Example 75a-d except substituting 3,4- 
dichlorosulfonyl chloride for thioazole-2-sulphonyl chloride of Example 75a and quinoline- 
3-carboxylic acid for benzofura-2-carboxylic acid the title compound was prepared: *H 
NMR(CDCl3, 400 MHz) 6 9.34 (s, IH), 8.61 (s. IH), 8.14 (m. IH). 7.81 (m. 3H). 7.60 (m, 
10 3H), 7.19 m, 2H), 5.09 (m. IH), 4.88 (m, IH), 4.50 (m, IH). 3.92 (m. IH), 3.51 (m, IH), 
2.57 (m, IH), 2.23 (m, 2H), 1.60 (m, 5H), 1.01 (m. 6H). 

Example 81 

15 Preneparation of 5-Hvd roxv>benzofuran>2-carfaoxvlic acid US^-3-methvH-ri-a-methvl- 
lH-imida2ole -4-sulf onvn-3-oxo-azepan-4-vlcarbamovn-biitvl } amidp. 

a.) 5-Hydroxy-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(l-methyl-lH- 
imidazole-4-sulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}amide 

20 To a stirring solution of the compound of Example 76b (0.1 g, 0.235 mmol), 5- 

hydroxybenzoftiran-2-carboxylic acid(0.046g, 0.256mmol), triethylamine (36 ^L, 0.258 
mmol) and l-hydroxybenzotriazole (0.006g, 0.044mmol) in DMF (SmL) was added l-(3- 
dimethylaminopropyl)3-ethylcarbodimide hydrochloride (0.05g, 0.26mmol). After stirring 
at room temperature for 16h, the solution was diluted with EtOAc and washed successively 

25 with saturated aqueous sodium bicarbonate, water (2X), and saturated brine. The organic 
layer was dried over Na^SO^, filtered and concentrated. The product was purified by column 
chromatography ( silica gel; methanol/dichloromethane) to yield the title compound as a 
white solid (0.129g, 100%). 'HNMR (400MHz, CDCy 5 6.8-8 (m, 16H), 3.6 (2s, 6H), 0.85 
(d, 12H). 

30 MS(ESI): 547.88(M+H)*- 
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b.) 5-Hydioxy-benzoftu:an-2-carboxylic acid {(S)-3-inethyH-[l-(l-methyl-lH- 
iimdazole-4-sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-butyl}aiDide 

Oxalyl chloride (13 |iL, 0.149 mmol) chloride was taken to -78°. To this was added 
dimethyl sulfoxide (28 jiL, 0.394mmol) in methylene chloride dropwise. After stirring for 
5 15min at -78 °, the alcohol of Example 81a in methylene chloride was added slowly and 
allowed to sth* for Ih when EtgN (7 jiL, 0.05 mmol) was added. The solution was then 
brought to room temperature and quenched with water and extracted into methylene 
chloride. The organic layer was separated and washed with brine, dried over MgSO^, 
filtered and concentrated. The product was purified by column chromatography (silica gel: 
10 methanol/methylene chloride) to yield the title compound as white solid (0.021g, 78%): 
MS(ESI) 545.9(M+H)' 



Example 82 

15 Preparation of Benzofuran-2-carboxvlic acid i(SV3-methvl-l-r3-oxo-l-(l'OXV-pvridine-2- 
sulfonvD-azepan-4-vlcarbamovni~3"-methvl-butvl)-amide 

a.) Benzofuran-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2- 
sulfonyl)-azepan-4-ylcaxbamoyl)]-3-methyl-butyl)-amide 
20 To a solution of benzofuran-2-carboxylic acid [(S)-l-(3-hydroxy-azepan'4- 

ylcarbamoyl)-3-methyl-butyl]-amide of Example 78c (0.10 g) in dichloromethane was 
added triethylamine (0.07 mL) followed by 2-pyidinesulphonylchloride N-oxide. The 
reaction was stirred at room temperature overnight. Workup and chromatography (10% 
methanol:dichloromethane) provided the title co^^)ound (0.01 g): MS(EI) 544 (M+H"*"). 

25 
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b.) {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl>azepan-4-ylc^ 
methyl-butyl } -amide 

Following the procedure of Example li except substituting benzofuran-2- 
carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
5 ylcarbamoyl)]-3-methyl-butyl}-amide of Example 82a the title compound was prepared: 
NMR (CDCI3): 6 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m. 2H), 2.7 (m, IH), 3.8 (q, IH). 4.0 
(m, IH). 4.7 (m, IH), 4.8 (m. IH), 5.0 (m, IH), 7.0 -7.5 (m, 9H), 8.1-8.2 (m, 2H). MS(EI): 
542 (AT, 20%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
10 diastereoemer, *HNMR (CDCy: 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (t, IH), 
3.8 (d, IH). 4.0 (d, IH). 4.7 (m, IH), 4.8 (d, IH). 5.0 (m, IH). 7.0 -7.5 (m. 9H), 8.1-8.2 (m, 
2H); MS(EI): 542 (M*,100%), and the slower eluting diastereomer; MS(EI): 542 
(M+H*,100%). 

15 Example 83 

Preparation of 2-(4-f TS V2-{ flBenzofiiran-2-carbonvlVamino }-4-methvl-pentanovlaminol"3- 
oxo-azepane-l-suIfonvD-benzoic acid 

20 a.) 2-(4- { (S)-2-[(Benzofuran-2rcarbonyl)-amino]-4-methyl-pentanoylamino }-3- 
hydroxy-a2epane-l-sulfonyl)-benzoic acid methyl ester 

Following the procedure of Example 75a-c, except substituting 2- 

w 

carboxymethylsulphonyl chloride for 2-thiazolesulfonyl chloride, the title compound was 
prepared: MS (M+H* ) = 585.56, M+Na* = 607.76. 2M+H* = 1 170.48. 

25 

b.) 2-(4-{(S)-2-[(Benzofuran-2-carbonyl)-amino]-4-methyl-pentanoylamino}-3- 
hydroxy-azepane- l-sulfonyl)-benzoic acid 

2-(4-{(S)-2-[(benzofaran-2-carbonyl)-amino]-4-methyl-pentanoylamino}-3- 
hydroxy-azepane-l-sulfonyl)-benzoic acid methyl ester (compound 83a, 180 mg, 0.309 
30 mmol) was dissolved in 5: 1 MeOH/water (6 ml) LiOH (14 mg, 0.34 mmol) was added and 
the reaction mixture was stirred and refluxed for 6 h. The reaction mixture was then 
quenched with water and 6 N HCl (adjusted to pH=2), extracted with EtOAc (3 x 10 ml), 
dried with MgSO^, filtered, concentrated, and chromatographed (silica gel, 1% acetic acid/ 
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4% MeOH/ CH^Cy to yield the title compound as a white solid (48 mg, 27%): M+HT = 
572.2 



c.) 2-(4- { (S)-2-[(Benzofuran-2-carbonyI)-amino]-4-methyl-pentanoylainino }-3-oxo- 
5 azepane-l«suIfonyl)-benzoic acid 

Following the procedure of Example 75d, except substituting 2-(4-{(S)-2- 
[(benzofuran-2-carbonyl)-amino]-4-methyl-pentanoylamino}-3-hydroxy-azep 
sulfonyl)-benzoic acid for beiizofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l- 
(thiazole-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aimde, the title compoxind was prepared: 
10 MS (M+H+): 570.2 (M+H+). NMR(400Hz,CDCl3-CD3OD): 5 8.05-7.95 (m, IH), 7.70- 
7.15 (m, 8H), 5.15-5.00 (m,lH), 4.95-4.75 (m, 2H), 4.15-4.00 (m, IH), 3.65 (d, IH), 2.85- 
2.70 (m, IH), 2.25-2.05 (m, 2H), L90-1.70 (m, 4H), 1.60-1.45 (m. IH), 0.95 (d, 6H). 

Example 84 

15 

Preparation of 3-f4-{ (SV2-i (Benzofuran-2-carbonvlVamiDo1-4-methvl-pentaDoylaminol-3- 
oxo-azaepane-l-sulfonvlVbenzoic acid 

Following the procedure of Example 83, except substituting 3- 
20 carboxymethylbenzenesulphonyl chloride for 2-carboxymethylbenzenesulfonyl chloride, 
the tide compound was prepared: MS 570.2 (M+H+); NMR (400H2,CDCl3- 
CD3OD): 5 8.46 (d,lH). 8.31-8.25 (m,lH), 8.00-7.97 (m,lH), 7.70-7.62 (m, 2H), 7.55-7.46 
(m, IH), 7.45-7.35 (m,lH), 7.30-7.25 (m, IH), 5.10-5.05 (m,lH), 4.95-4.78 (m,lH), 4.75- 
4.55 (q,lH), 4.00 (d,lH), 3.5 (d, IH). 2.60-2.40 (m, 2H), 2.25-2.15 (m,lH), 1.95-1.70 (m, 
25 4H), 1.55-1.40 (m,ll^), 0.98 (t, 6H). 
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Example 85 

Preparation of Benzorblthiophene-2-carboxvlic acid USV3-methvM>f3-oxo-l-(l-oxv- 
Pvridine-2-su]f ODvlVazepaii-4-vlcaibamovl1-butyl } amide 

5 

a. ) {(S)-l-[3-Hydroxy-l<l-oxy-pyridine-sulfonyl)-azepan-4-ylcaibamoyU 
butyl-carbamic acid fe/t-butyl ester 

To a solution of ((S>l-(3-hydroxy-azepan-4-ylcarbamoyl>'3-methyl-butyl]- 
carbamic acid tert butyl ester of Example 2g (2.5 g) in dichloromethane (100 mL) and 

10 saturated sodium bicarbonate was added freshly prepared 2-pyidinesulphonyl chloride N- 
oxide (prepared by bubbling chlorine gas through a solution of 2-raercaptopyridine-N- 
oxidein 9M HCI for approximately 90 minutes. Removal of excess chlorine under vacuum 
provided the 2-pyridinesulfonyl chloride-N-oxide). The reaction was stirred at room 
temperature for 1 hour. Workup and column chromatography (10% 

15 methanolrdichloromethane) provided the title compound (2.0 g): MS(EI) 500 (M+H*). 

b. ) (S)-2-Amino-4-methyI-pentanoic acid [3-hydroxy-l-<l-oxy-pyyridine-suIfonyl)- 
azepan-4-yl]-anaide 

To a solution of {(S)-l-[3-hydroxy-l-(l-oxy-pyridine-sulfonyl)-a2epan-4- 
20 ylcarbamoyl]-3-methyl-butyl-carbamic acid r^rt-butyl ester of Example 85a (2.0 g) in 
metiianol (20 mL) was added 4M HCI in dioxane (20 mL). The reaction was stirred at 
room temperature for 1.5 hours whereupon it was concentrated to provide the tide 
compound (1.8 g): MS(EI) 400 (M+H+). 

25 c.) Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy- 

pyridine-2-sulf onyl)-azepan-4-ylcarbamoy l]-buty 1 } amide 

To a solution of (S)-2-amino-4-methyl-pentanoic acid [3-hydroxy-l-(l-oxy- 

pyyridine-sulfonyl)-a2epan-4-yl]-amide of Example 85b (0.25 g) in dichloromethane (12 

mL) was added triethylamine (0.12 mL), EDC (0.1 1 g), HOBt (0.077 g) and 
30 benzo[b]thiophene-2-carboxylic acid. The reaction was stirred until con5)lete. Workup and 

column chromatography (10% methanol: dichloromethane) provided the title compound 

(0.26 g): MS(E1) 560 (M+H+). 
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d.) Benzo[b3thiophene-2-carboxylic acid {(S)-3-inethyl-l-[3-oxo-l-(l-oxy-pyridme-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }aiiiide 

Following the procedure of Example li except substituting benzo[b]thiophene-2- 
carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
5 ylcarbamoyI]-butyl}amide of Example 85c the title compound was prepared: *H NMR 
(CDCI3): 6 1.0 (m, 6H), 1.5-2.1 (m, 5H). 2.2 (m, 2H), 2.7 (m. IH), 3.8 (q, IH). 4.0 (m, IH), 
4.7 (m, IH), 4.8 (m, IH), 5.0 (m, IH), 7.5 (m, 4H), 7.8 (m, 3H), 8.1-8.2 (m. 2H). MS(EI): 
558 (]Vr,100%) . 

The diastereomeric mixture was separated by HPLC to provide die faster elating 
10 diastereoemer; MS(EI): 558 (M* ,100%), and the slower eluting diastereomer; MS(EI): 558 
(1^,100%). 

Example 86 

15 Preparation of 5-Bromo-furan-2-carboxvlic acid {fSV3-methvl"l-f3"OXO-l-(l-oxv-pvridine- 

2-sulfonyl)-a2epan-4-vlcarbamovI1--butvl}amide 

a. 5-Bromo-furan-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

20 Following the procedure of Example 85c except substituting 5-bromo-2-furoic acid 

for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: MS(EI) 574 
(M+H+). 

b. ) 5-Bromo-furan-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine-2- 
25 sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 11 except substituting 5-bromo-furan-2- 
carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl]"butyl}amide of Example 86a the title compound was prepared: *H NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (ra, 2H). 2.7 (m, IH), 3.8 (q, IH). 4.0 (m, IH), 
30 4.7 (m, IH), 4.8 (m, IH), 5.0 (m, IH), 7.0 (m, 2H), 7.4 (m, 2H), 8.1-8.2 (m, 2H); MS(EI): 
570 (lvr,100%) . 
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The diastereomeric mij^ure .^as separated hf HPLC to provide die faster eluting 
diastereoemer, MS(EI): 572 (M+ir,100%), and the slower eluting diastereomer, MSCEI): 
572(M+ir,100%). 

Example 87 



Preparation of 5,6-DimediQxvbenzofuran-2"Carboxvlic acid (fSV3-medivl-l-r3-oxo-l-(l- 

4 

oxv-pvridine-2-sulfoDvlVazepan"4-vlcarfaamovn-butvl)amide 

10 a.) 5,6-Dimethoxybenzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulfonyI)-a2epan-4-ylcatbamoyi]-butyl}ainide 

Following the procedure of Example 85c except substituting 5,6- 
dimethoxyben2ofQran-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title 
compound was prepared: MS(EI) 604 (M+H'*'). 

15 

b.) 5,6-Dimethoxybenzofuran-2-carboxylic acid { (S)-3-methy H-[3-oxo-l-( 1-oxy- 
pyridine-2-sulfonyl)-a2epan-4-ylcaibamoyl]-butyl}anude 

Following the procedure of Example li except substituting 5,6- 
dimethoxybenzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy"pyridine-2- 
20 sulfonyl)-azepan-4-ylcarbamoyl]-butyl} amide of Example 87a the title compound was 
prepared: NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 
(m, 7H). 4.0 (m, IH), 4.7 (m, IH), 

4.8 (m, IH), 5.0 (m, IH), 7.0-7.5 (m, 5H), 8.1-8.2 (m, 2H); MS(EI): 602 (]Wr,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
25 diastereoemer; MS(EI): 602 (M*,100%), and the slower eluting diastereomer; MS(EI): 602 
(M*,100%). 
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Example 88 



PreparajdoD of l-Oxv-pvridiiie-2-carboxvlic acid f (SV3>methvl-l-r3"Oxo«l-(pvridine-2- 
sulf onvD-azepan-4- vlcarfaamovH-butvl 1 amide 

5 

a. ) l-Oxy-pyridine-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
sulf onyl>«azepan-4-ylcarbamoyl]-buty 1 } amide 

Following the procedure of Example 28b except substituting picolinic acid N-oxide 
for benzofliran-2-carboxylic acid the title compound was prepared: MS(EI) 505 (M+H+). 

10 

b. ) l-Oxy-pyridine-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting l-oxy-pyridine-2- 
carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4- 
15 ylcarbamoyl]-butyl } amide of Example 88a the title compound was prepared: NMR 

(CDCI3): 6 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH). 4.1 (m, IH), 
4.7 (m, 2H), 5.0 (m, IH), 7.5 (m, 3H), 7.9 (m 2H). 8.3-8.4 (m, 2H), 8.6 (m, IH); MS(ED: 
503 (WP,100%) . 

20 Example 89 

Preparation of fS)-4-Methyl"2-fpvridme-2-sulfonvlamino)-pentanoic acid TS-oxo-l- 
(pvridine-2-sulfonvlVazepan-4-vn-amide 

25 a.) (S)-4-Methyl-2-{pyridine-2-sulfonylamino)-pentanoic acid [3-hydroxy-l-(pyridine- 
2-sulfonyl)-azepan-4-yl]-amide 

To a solution of (S)-2-aniino-4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-2- 

« 

sulfonyl)-azepan-4-yl]-amide of Example 28a (0.25 g) in dichloromethane was added 
triethylamine (0.27 mL) and 2-pyridinesulfonyl chloride (0.15 g). The reaction was stirred 
30 until complete. Workup and column chromatography (5% methanol:dichloromethane) 
provided the title compound (0.09 g): MS(EI) 525 (M+H+). 
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b.) (S)-4-Methyl-2'<pyridine-2--sulfonylainino)-pentanoic acid [3-hydroxy-l-(pyridme- 
2-sulfonyl)-azepan-4-yl]-ainide 

Following the procedure of Example li except substituting (S)-4-methyl-2- 
(pyridine-2-sulfonylamino)-pentanoic acid [3-hydroxy-l-(pyridme-2-sulfonyl)-a2epan-4- 
5 yl]-amide of Example 89a the title compound was prepared: *H NMR (CDCy -. 6 1.0 (m, 
6H), 1 J-2.1 (m, 5H). 2.2 (m, 2H), 2.7 (m, IH). 3.8 (q, IH). 4.0 (m, IH), 4.7 (m, IH), 5.0 
(m, IH), 5.5 (m. IH), 7.0 (m IH), 7.5 (m, 2H). 7.9 (m 3H), 8.6 (m, 2H). MS(EI): 523 
(NT, 100%) . 

10 Example 90 

Preparation of (SV2-f3-Benzvl>ureido)-4"methvl-pentanoic acid [3-oxo-l-(Dvridine"2- 
sulfonviVa2epan-4-yll-amide 

15 a.) (S)-2-(3-Ben2yl-ureido)-4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-2- 

sulfonyl)-azepan-4-yl]-amide 

To a solution of (S)-2-amino-4-methyl-pentanoic acid [S-hydroxy-l-Cpyyridine- 

sulfonyl)-azepan-4-yl]-amide of Example 28a (0.25 g) in dichloromethane was added 

triethylamine (0.17 mL) and benzyl isocyanate (0.088g). The reaction was stirred until 
20 complete. Workup and column chromatography (5% methanol:dichloromethane) provided 

the title compound (0.12 g). 

b.) (S)-2-(3-Benzyl-ureido>4-methyl"pentanoic acid [3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-yl]-amide 

25 Following the procedure of Example li except substituting (S>-2-(3-benzyl-ureido)- 

4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-2~sulfonyl)-a2epan-4-yl]-amide of 
Example 89a the tide compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH). 4.0 (m, 3H), 4,5 (t, IH), 4.7 (m, IH), 5.0 (ra, 
IH), 7.2 (, 5H), 7.5 (m, IH), 7.9 (m, 2H), 8.6 (m, IH); MS(EI): 515 (M^, 60%). 

30 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer; MS(EI): 516 (M+H*,100%), and the slower eluting diastereomer; MS(EI): 
516(M+H*,100%). 
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Preparation of (S V2-(3'Phenvl"Uriedo'^'4~methvl pentanoic acid r3--oxo'l~(pvridine-2- 
STilfonvlVazeDan-4-vn-aimde 

5 

a. ) (S)-2-(3-Phenyl-ureido)-4-methyl-pentaiioic acid [3-hydroxy-l-(pyridine-2- 
sulfonyI)-azepan-4-yl]-aimde 

Following the procedure of Example 90a except substituting phenyl isocyante for 
benzyl isocyanate the title compound was prepared: : MS(EI) 503 (M+H+). 

10 

b. ) (S)-2-(3-'Phenyl-ureido)-4"methyl-pentanoic acid [3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-yl]-amide 

Following the procedure of Example li except substituting (S)-2-(3-phenyl- 
ureido)-4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-2-suIfonyl)-azepan-4-yl]-amide of 
15 Example 91a the title compound was prepared: *H NMR (CDCI3): 5 1 .0 (m, 6H), 1.5-2;1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH). 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 (m, 

■ 

IH), 7.0-7.9 (m, 8H), 8.6 (m, IH). MS(EI): 501 (M*, 60%). 

Example 92 

20 

Preparation of Benzofuran-2-carboxvlic acid (fSVl-r6.6-dimethvl-3-oxo-lfpyridine- 
sulphonvlVazepan-4-vlcarbamovlV3-methvl-butvU"amide 

a.) Allyl-(2,2-dimethyl-pent-4-enylidene)"amihe 

25 2,2-Dimethyl-4-pentenal (2.8 g, 25 mmol) was dissolved in 15 mL benzene. To this 

solution allylamine (2.85 g, 50 nunol) was added. A few molecular sieves were used to 
absorb water generated during the reaction. The mixture was stirred at room temperature 
overnight. Removal of the solvent and excess amount of allylamine on rotavapor provided 
3.76 g of the title compound as clear liquid (yield 100%). ^H-NMR (400 MHz, CDCI3): • 

30 7.52(s, IH), 5.99-5.90(m, IH), 5.80-5.70(m, IH), 5.15-4.99(m, 4H), 4.01-3.99(m, 2H), 
2.17(d, 2H), L06(s, 6H). 



155 



wo 01/95911 PCT/USOl/19062 

b.) AUyl-(2,2-dimethyl-pent-4-enyl)-ainiiie 

AUyK2,2-dimethyl-pent-4-enylidene)-ainiiie of Example 92a (3.76g, 25mmol) was 
diluted in 5ml MeOH. To the solution NaBH4 (0.95g, 25mmol) was added at (fC. After 
addition the mixture was stirred at r.t. for 5h. Methanol was removed on rotavapor and the 
5 residue was partitioned between EtOAc/ 20% NaOH. The organic layer was dried over 
Na^SO^, fitered and evaperated to give 2.26 g of the title compound: MS (M+H+): 154.0; 
H-NMR (400 MHz, CDCI3): 5.93-5.76(m, 2H), 5.29-4.99(m, 4H), 3.22(d, 2H), 2.34(s, 
2H), 2.01(d, 2H), 0.94(s, 6H). 

10 c.) Pyridine-2-sulfonic acid allyl-(2,2-dimethyl-pent-4-enyl>-amide 

Allyl-(2,2-dimethyl-pent-4-enyl)-amine (0.43 g, 2,8 namol) and NMM (0.57g, 
5.6nimol) were mixed in 30 mL CH2CI2. 2-pryridinesulphonyl chloride was added slowly 
to the solution while it was cooled in an ice-water bath. After addition, the reaction mixture 
was stirred at r.t. overnight. Washed by 10% NaHCOs and the brine. Purified by column 

15 chromatography gave 0.6 g colorless oil in 73% yield. MS (M+H+): 295.2; Ifl-NMR (400 
MHz, CDCI3): • 8.71-8.70(d, IH), 7.98-7.86(m, 2H), 7.48-7.46(m, IH). 5.88.5.77(m, IH), 
5.55-5.45(m, IH), 5.13-5.00(m, 4H), 4.05-4.04(d, 2H), 3.24(s, 2H), 2.07~2.05(d, 2H), 
0.96(s, 6H) 

20 d.) .3,3-Dimethyl-l-(pyridine-2-sulfonyl>2,3,4,7-tetrahydro-lH-azepine 

Pyridine-2-sulfonic acid allyl-(2,2-dimethyl-pent-4-enyl)-amide (0.6g, 2mmol) was 
diluted in CH2CI2 (50ml)^ After carefully degass by Ar, Grubbs catalyst (0.17g, 0.2mmol) 
was added under Ar protection. The mixture was then refluxed for 2h before the solvent 
was removed on rotavapor. The crude product was purified by column chromatography 

25 (5%-20% E/H) to give 0.47g of the title compound in 87% yield. MS (M+H+): 267.0; IH- 
NMR (400 MHz, CDCI3): • 8.70-8.69(d, IH), 7.96-7.88(m. 2H), 7.49-7.46(m, IH), 5.81- 
5.70(m, 2H), 3.93-3.92(d, 2H), 3.26(s, 2H), 2.13-2.l2(d, 2H), 1.00(s, 6H) 



e.) 5,5-Dimethyl-3-(pyridine-2-sulfonyl)-8-oxa-3-a2a-bicyclo[5. 1 .0]octane 
30 To the solution of the compound of Example 92d (1.2 g, 4.5 nraiol) in 50 mL 

CH2CI2 was added NaHCOs (2.4 g, 13.5 mmol) and then MCPBA (1.2 g, 13.5 mmol) in • 
portions. The reaction was stirred at r.t for 4h before it was worked up by washing with 
15% NaOH, saturated K2CO3, brine and dried (Na2S04) to give l.Og crude product in 79 
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% yield ( good enough for next reaction without further purification.) MS (M+H+): 283.0; 
IH-NMR (400 MHz, CDCI3): • 8.68-8.67(d. IH). 8.03-7.87(ni, 2H), 7.49-7.40(m, IH), 
4.44-3,89(q, IH), 3.62-3.59(d. IH), 3.50(m, IH). 3.00(m, IH), 2.78«2.62(m, 2H), 2.12- 
2.06(m, IH), 1.52-1.46(q, IH), L20(s, 3H), 0.89(s, 3H). 

5 

f. ) 4-Azido-6,6-dimethyl-l-(pyridine-2-sulfonyl)-azepan-3-ol 

5,5-Dimethyl-3-(pyridine'-2-sulf onyl)-8-oxa-3-aza-bicyclo[5. 1 -OJoctane from 
Example 92e (1.2 g, 4.3 mmol) was dissolved in the mixture of 7 ml MeOH and 1 ml H2O. 
NaN3 (0.83 g, 13 mmol) and NH4CI (0.7 g, 13 nmiol) were added to die solution. The 

10 resulting mixture was refluxed overnight. After the removal of MeOH, the residue was 
diluted in EtOAc and washed with 10% NaHC03 and brine. Purified on column 
chromatography gave 0,4g 4-azido-6,6-dimethyl-l-(pyridine-2-sulfonyl)-a2epan-3-ol (yield 
29%); MS (M+H+): 326.2; ^H-NMR (400 MHz, CDCl^): • 8.68-8.67(m, IH), 8.05-7.90(m, 
2H), 7.53.7.50(m, IH), 3.75-3.60(m, 3H), 3.49-3.30(m, 3H), 1.73-1.66(m, IH), 1.56- 

15 1.52(d, IH). 1.07(s, 3H), 0.99(s, 3H) 

g. ) 4-Amino-6,6-dimethyl- l"(pyridine-2-sulfonyl)-a2epan-3-ol 

4-Azido-6,6-dimethyl-l-(pyridine-2-sulfonyl)-azepan-3-ol from Example 92f (0.4 

g, 1.23 mmol) was dissolved in THF (50 ml) and H2O (0.2 ml). PPh3 (0.48 g, 1.85 mmol) 
20 was added to this solution. The reaction mixture was stirred at 45**C over night. TLC 

showed no starting material left. THF was evaporated, azeotroped with toluene (2x's). The 
resulting thick oil was dissolved in MeOH, treated with HCl in ether to adjust pH to acidic. 
More ether was added and the solution turned cloudy. 0.22 g white precipitate of the title 
compound was collected. (45% yield); ^H-NMR (400 MHz, CD3OD): • 8.68(m, IH), 8.10- 
25 7.93(m, 2H), 7.62(m, IH), 3.90(m, IH), 3.68(m,lH), 3.40-2.90(m, 4H), 1.82(m. IH), 
L53(d, IH), 1.05(s,6H) 

h. ) { (S)- l-[3-Hydroxy-6,6-dimethyl- l-(pyridine-2-sulfonyl)-azepan-4-yIcarbamoyl]-3- 
methyl-butyl}-carbamic acid tert-bntyl ester 

30 4-Amino-6,6-dimethyl-l-(pyridine-2-sulfonyl)-azepan-3-ol HCl salt from Example 

92g (0.22 g, 0.6 mmol) was dissolved in 5ml DMF. To this solution, was added Boc-Leu- 
OH (0.22 g, 0.9 mmol)and HBTU (0.34 g, 0.9 mmol) and dien NMM (0.24 g, 2.4 mmol). 
The mixture was stirred at r.t. overnight. DMF was removed under high vacuum. The 
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residue was diluted with EtOAc and washed with H20, 10% NaHCOs brine. 
Purification by column chromatography gave 0.22 g of the title compound (72% yield); 
MS (M+H+): 512.9; ^H-NMR (400 MHz, CDCL^): • 8.68«8.67(d, IH), 7.97-7 .88(m, 2H), 
7.69-7.64(m, IH), 6.62-6.53(m, IH), 5.06-5.00(m. IH), 4.03-3.18(m, 7H), 1.80-1.42(m, 
5 15H), 1.04-0.92(m, 12H), 

i.) Benzofuran-2-carboxylic acid {(S)-l-[3-hydroxy-6,6-dimethyH-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbanioyl]-3-methyl-butyl}-amide 

To { (S)- 1- [3-Hydroxy-6,6-dimethyl- l-(pyridine-2-sulfonyl)--a2epan-4- 

10 ylcarbamoyl]-3-methyl-butyl }-carbamic acid re/t-butyl ester of Example 92h (0.22g, 

0.43mmol) was added HCl/dioxane {4M, 20 ml, 80 mraol). The mixture was stirred at r.t. 
for 2h before solvents and excess amount of HCI was removed on rotavapor. The resulting 
white solid was dissolved in 5 ml DMF. To the solution was added 2-benzofurancarboxylic 
acid (84 mg, 0.52 mmol), HBTU (0.2 g, 0.52 namol) and NMM (0.2 g, 2 nunol). The 

15 mixture was stirred at r.t. overnight. DMF was then removed and the residue was re- 
dissolved in EtOAc (50 ml), washed with 10% NaHCOs (50 ml x 2) and brine (50 ml). 
Evaporation of the solvent gave crude product 0.26 g. Purification by colunm 
chromatograghy gave the title compound 0.15 g in 63% total yield; MS (M+H+): 556.8; 
Ih-NMR (400 MHz, CDCI3): • 8.66-8.63(m, IH), 7.94-7.1 l(m. lOH). 4.72(m, IH), 4.01- 

20 2.98(m, 7H), 1.78-1.39(m, 5H), 1.02-0.85(m, 12H). 

j.) Benzofuran-2-carboxylic acid { (S)- l-[3-oxo-6,6-dimethyH-(pyridine-2-sulfonyl)- 
azq>an-4-ylcarbamoyl]-3-methyl-butyl}-amide 

To a solution of benzofuTan-2-carboxylic acid {(S)-l-[3-hydroxy-6,6-dimethyl-l- 

25 (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide from Example 92i 

(100 mg, O.lSmmol) in 2 ml CH^CLj, was added Dess-Martin reagent (76 mg, 0.18 mmol) at 
r.t.. The solution was stined for 2h when 20 ml CH^Clj was added and then washed with 
NaHCO, and brine. Purification by column chromatograghy (50% ethyl acetate in hexane) 
gave 70 mg of the title compound in 70% yield. MS (M+H+): 555.4; IH-NMR (400 MHz, 

30 CDCy: • 8.68-8.67(d, IH), 7.97-7.93(m, 2H), 7.69-7.28(m, 6H), 7.32-6.92(m, 2H), 5.24(m, 
IH). 4.79-4.69(m. 2H), 3.80-3.71(m, 2H), 2.54-2.50(d, IH), 1.92-1.76(m, 4H), 1.45- 
L40(m, 4H), 1.01-0.91(m, 9H). 
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The diastereomeric mixture was separated by HPLXH to provide the faster eluting 
diastereoemer; MS (M+H+): 555.2, and the slower eluting diastereomer; MS (M+H"*"): 
555.2. 

5 Example 93 

Preparation of 5-Methoxvbenzofuran-2-carbQXvlic acid {fSV3-methvl-l-r3"Oxo-l-f 1-oxv- 
pvridine-2-sulf on vl Va2epan-4'Vlcarbamovn-butvl ) amide 

10 a.) 5-Methoxybenzofuran-2-carboxylic acid ((S)-3-methyH-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulf onyO-azepan-^-ylcarbamoylJ-butyl } amide 

Following the procedure of Example 85c except substituting 5-methoxybenzofuran' 
2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound was 
prepared: MS(EI) 574 (M+H+), 

15 

b.) 5-Methoxybenzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine- 
2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substuting 5-methoxyben2ofuran-2- 
carboxyUc acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
20 yIcarbamoyl]-bntyl} amide of Exanq)le 93a the title compound was prepared: NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 ( m, 4H). 4.0 (m, 
IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.6 (m. 8H) 8.0-8.2 (m, 2H); MS(EI): 572 
(M*, 30%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
25 diastereoemer; 'HNMR {CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (t, IH), 
3.7 (s, 3H), 3.8 (d, IH). 4.0 (d, IH), 4,7 (m, IH), 4.8 (d, IH), 5.0 (m, IH), 7.4-8.6 (m, 8H) 
8.0-8.2 (m, 2H); MS(EI): 573 (M+H*,100%) and the slower eluting diastereomer, MS(EI): 
573 (M+H*,100%). 
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Example 94 

Preparation of Thienof3.2-b1thiophene-2"carboxvlic acid (fSV3-methvM-r3-oxo-l-a-oxv-> 
pvridiDe-2-$ulfonvlVazepan-4-vlcarbamovl1-butvllaimde 

5 

a, ) Thieno[3,2-b]thiopheiie-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}anude 

Following die procedure of Example 85c except substituting thieno[3,2- 
b]thiophene-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound 
10 was prepared: MS(EI) 566 (M+H+). 

b. ) Thieno[3.2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-suIfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substuting thienot3,2-b]thiophene-2- 
15 carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl]-butyl}amide of Example 94a the title compound was prepared: 'HNMR 
(CDCI3): 5 LO (m,6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q. IH). 4.0 (m, IH), - 
4,5 (t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-7.5 (m, 6H), 7.7 (d, IH), 8.0-8.2 (m, 2H). MS(EI): 

564 (MM00%). 

20 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer; 'HNMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (t, IH), 
3.8 (d, IH). 4.0 (d, IH), 4,5 (m, IH), 4.7 (d, IH), 5.0 (m, IH), 7.4-7.5 (m, 6H), 7.7 (d, IH), 
8.0-8.2 (m, 2H); MS(EI): 565 (M+H*,100%) and the slower eludng diastereomer; MS(EI): 

565 (M+Hr,100%). 
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Example 95 

Preparation of OuiDQxalme-2-carboxvIic acid ((SV3"niethvl-l-r3-Qxo-l~(l-oxv-pvridme-2- 
sulf on vlVazepan'4-vlcarfaamovll-butvl \ amide 

5 

a, ) Quinoxaline-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridi2ie-2- 
sulf ony l)-azepan-4-y Icarbamoy IJ-butyl } amide 

Following the procedure of Example 85c except substituting quinoxaline-2- 
carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: 
10 MS(EI) 556 (M+H+). 

b. ) Quinoxaline-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substuting quinoxaline-2K;aiboxylic 
15 acid {(S)-3-methyI-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl} amide 

of Example 95a the title compound was prepared: 'H NMR (CDCI3): 5 LO (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH). 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, 1H),.5.0 (m, 
IH), 7.4-7.5 (m, 2H), 7.9 (m, IH), 8.0-8.4 (m, 4H, 9.6 (d, IH); MS(EI): 554 (MM00%) . 
20 The diastereomeric mixture was separated by HPLC to provide the faster ebating 

diastereoemer; MS(EI): 555 (M+H*,100%) and the slower eluting diastereomer, MS(Er): 
555 (M+Hr,100%). 



25 



Example 96 

Preparation of Ouinoline-2-carboxvlic acid f (S)-3-methvl-l-r3-oxo-l-(l-oxv-pvridine-2- 
sulf onyl Vazepan-4-ylcarbamovll-butyl 1 amide 



a.) Quinoline-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
30 sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

FoUowing the procedure of Example 85c except substituting quinoline-2-carboxylic 
acid for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: MS(Er) 
555 (M+H+). 
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b.) Qumoline-2-carboxylic acid {(S)-3-inethyl-l-[3-oxo-l-(l-oxy-pyridme-2-sulfonyl)- 
azepain-4-y Icaibamoy l]-biity 1 } amide 

Following the procedure of Example li except substudng quinoliiie-2-caiboxylic 
acid {(S)-3-methyI-l-[3-hydroxy-l-(lK)xy-pyridine-2-sulfonyl)-a2»pan-4-ylcarba^ 
S butyl}amide of Example 96a the title compound was prepared: 'HNMRCCDCla): 5 1.0 
(m, 6H), 1.5-2.1 (m, 5H). 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, 11^. 4.0 (m, IH), 4,5 (t. IH). 4.7 
(m, IH). 5.0 (m, IH), 7.4-8.6 (m, lOH); MS(EI): 553 (M*,100%) . 

The diastoeomeric mixture was separated by HPLC to provide the faster elating 
diastkeoemer; MS(EI): 554 (M4-it,100%) and the slow» eluting diastereomer, MS(EI)'. 
■ 10 554(M+ir,100%). 

Example 97 

Preparation of Thiophene-3-carboxvlic acid lfSV3-methvl-l-r3-oxO"l-(l-oxv-pvridine-2" 
15 sulf onvlVazepan-4-vlcaibamovll-butvl ) amide 

a. ) Thiophene-3-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
sulfonyl)-a2epan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting thiophene-3- 
20 caiboxylic acid for benzo[b]thiophene-2-carfooxylic acid the title compound was prepared: 
MS(EI) 510(M+H+). 

b. ) Thiophene-3-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl } amide 

25 Following the procedure of Example li except substuting thiophene-3-carboxylic 

acid { (S)-3-methyH-[3-hydroxy- l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]- 
butyl}amide of Example 97a the title compound was prepared: 'H NMR (CDClg): 5 1.0 (m, 
6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH). 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, 
IH), 5.0 (m, IH), 7.4-8.0 (m, 4H), 7.8 (m, IH), 8.1-8.2 (m, 2H); MS(EI): 508 (WT, 80%). 

30 
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Example 98 



Preparation of lH-Lidole-5-carboxvlic acid USV3-methvl'l-r3-oxo-l-(l-oxv-pvridine-2- 
sulf onvl Va2epaD-4>vlcarbamovll-butvl I amide 

a. ) lH-Indole-5-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 85c except substituting lH-indole-5- 
carboxylic acid for benzo[b]thiophene-2-carboxylic acid the tide compound was prepared: 
MS(EI) 543 (M+). 

b. ) lH-Indole-5-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy-pyridine-2-suIfonyl)- 
azepan-4-ylcarbamoyl]-butyl jamide 

Following the procedure of Example li except substuting of lH-indole-5- 
carboxyKc acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoylj-butyl} amide of Example 98a the title compound was prepared: NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H) , 2.7 (m, IH), 3.8 (q, IH); 4.0 (m, IH), 
4,5 (t, IH), 4,7 (m, IH), 5.0 (m. IH), 7.4-8.0 (m, 7H), 8.1-8.2 (m, 2H), 8.6 (b, IH); MS(EI): 
541 (]Vr,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer; MS(EI): 542 (M+H*,80%) and the slower eluting diastereomer; MS(EI): 542 
(M+H",80%). 

Example 99 

Preparation of Benzori.31dioxole-5-carboxvlic acid {(SV3-methvl-l-r3-oxo-l-(l-oxv- 
pvridine-2-sulf onvn-azepan-4-vlcarbamovn-butvl ) amide 

a.) Benzo[l,3]dioxole-5-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting Benzo[l,3]dioxole-5- 
carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: 
MS(EI) 548 (M+). 
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b.) Ben2o[l,3]dioxole-5-caiboxylic add { (S^S-methyl-l-LS-oxo-l-Cl-oxy-pyridine-l- 
sulfonyI)-a2epan-4-ylcarbamoyl]-butyl}aimde 

Following the procedure of Example li except substuting benzo[l,3]dioxole-5- 
carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyI)-a2epan-4- 
5 ylcarbamoyl]-butyl} amide of Example 99a the title compound was prepared; *H NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m. IH), 3.8 (q, IH); 4.0 (m, IH), 
4.5 (t, IH), 4.7 (m, IH), 5.0 (m, IH). 6.0 (s, 2H), 7.4-8.0 (m, 5H), 8.1-8.2 (m, 2H); 
MS(EI): 546 (]Vr,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
10 diastereoemer, MS(EI): 547 (M+H*, 100%) and the slower eluting diastereomer; MS(EI): 
547 (M+H',100%). 

Example 100 

15 Preparation of Furan>2-carbbXYlic acid (fSV3-methvl-l-r3-oxo-l>a-oxv-pvridine-2- 
sulfonvlVazepan-4-vlcarbam6vn-butvl } amide 

a. ) Furan-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)- 
azepan-4-ylcaibamoyl]-butyl }amide 

20 Following the procedure of Example 85c except substituting fiiroic acid for 

benzo[b]thiophene-2-carboxylic acid the title compound was prepared: MS(EI) 494 (M"*"). 

b. ) Furan-2-carboxylic acid { (S)-3-mefliyH-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)- 
azepan-4-ylcaibamoyl]-butyl }amide 

25 Following the procedure of Example li except substuting ftiran-2-caiboxylic acid 

{(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyll- 
butyl}amide of Example 100a the title compound was prepared: ^H NMR (CDCI3): 5 1.0 
(m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH); 4.0 (m, IH), 4,5 (t, IH), 4.7 
(m, IH), 5.0 (m, IH), 7.4-8.0 (m, 5H), 8.1-8.2 (m, 2H); MS(EI): 492 (M*,100%) . 

30 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer MS(EI): 493 (M+H*,100%) and the slower eluting diastereomer; MS(EI): 
493 (M+H*,100%). 
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Example 101 



Preparation of (SV4"Mgthvl-2-f2-thiopheD-2--vl-acetvlaiD i"n)-penta noic acid r3-oxo-l-f 1- 
oxv-pvridine"2'SulfonvD-azepan-4-vl1>aipide 

5 

a. ) (S)-4-Mediyl-2-<2-thiophen-2-yl-acetyIainino)-pentaiioic acid [3-hydroxy-l-(l-oxy- 
pyridine-2-sulfonyl)-azepaii-4-yl]-aimde 

Following the procedure of Example 85c except substituting thiophene-2-acetic 
acid for benzo[b]thiophene'2-carboxylic acid the tide compound was prepared. 

10 

b. ) (S)-4-Methyl-2-(2-thiophen-2-yl-acetylamino)-pentanoic acid [3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-yl]-ainide 

Following the procedure of Example li except substuting (S)-4-methyl-2-(2- 
thiophen-2-yl-acetylamino)-pentanoic acid [3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)- 
15 a2epan-4-yl]-aniide of 

Example 101a the title compound was prepared: NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 
(m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (m, 3H); 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 
(m, IH), 7.4-8.0 (m, 5H), 8.1-8.2 (m, 2H); MS(EI): 522 (M*, 20%). 

20 Example 102 

Preparation of lH-IndoIe-2-carboxvIic acid |fS)-3-methvl-l"r3-oxo-l-(l-oxv-pvridine-2- 
sulf onvD-azepan-4-vlcarbamovn-butvl ) amide 

25 a.) lH-Indole-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2- 
sulfonyl)-azepan-4-yIcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting lH-indole-2- 
carboxylic acid for benzo[b]thiophene-2-carboxylic acid the tide compound was prepared: 
MS(EO 543 (M+). 

30 

b.) lH-Indole-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridiQe-2-sulfonyl)- 
a2epan-4-y lcarbamoyl]-butyl ) amide 

Following the procedure of Example li except substutmg lH-indole-2-carboxylic 
acid { (S)-3-methyl- 1 -[3-hydroxy- 1-( l-oxy-pyridine-2-sulfony l)-azepan-4-ylcarbamoyl]- 
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butyljamide of Example 102a the title compound was prepared: ^3MR (CDCy: 8 1.0 
(m, 6H), 1.5-2.1 (m, 5H). 2.2 (m. 2H), 2.7 (m, IH), 3.8 (q, IH); 4.0 (m, IPI), 4,5 (t, IH). 4.7 
(m, IH), 5.0 (m, lH).7.4-8.0 (m. 7H), 8.1-8.2 (m, 2H), 9.4 (b, IH); MS(EI): 541 
(]Sr,100%) . 

5 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereomer. MS(EI): 542 (M+H^,100%) and the slower eluting diastereomer; MS(EI): 
542(M+H',100%). 

Example 103 

10 

Preparation of 4-Ruoro-((SV3-methvH-f3-oxo-l-(l-oxv-pvridme-2-sulphonvlVazepan-4- 
carbamovll-butvl 1 -benzamide 

« 

a) 4-Fluoro-{(S)-3-methyl-l-[3-hydroxy-l-(l-oxy--pyridine-2--sulphonyl)-azepan-4-- 
1 5 caibamoyl]-butyl }-benzamide 

Following the procedure of Example 85c except substituting 4-fluorobenzoic acid 
for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: MS(EI) 522 
(M+). 

20 b.) 4-Ruoro-{ (S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2-sulphonyl)-a2epan-4- 

carbamoy IJ-butyl }-benzamide 

Following the procedure of Example li except substuting 4-fluoro-{ (S)-3-methyH- 

[3-hydroxy-l-(l-oxy-pyridine-2-sulphonyl)-azepan-4-carbamoyl]-butyl}-benzamideof 

Example 103a the title compound was prepared: ^H NMR (CDCI3): 8 1.0 (m, 6H), 1.5-2.1 
25 (m, 5H), 2.2 (m, 2H), 2.7 (m. IH). 3.8 (q, IH); 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 (m, 

lH),7.4-8.0 (m, 6H), 8.1-8.2 (m, 2H); MS(EI): 520 (M*.100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereomer: MS(EI): 521 (M+H*, 100%) and the slower eluting diastereomer MS(EI): 

521 (M+H*,100%). 
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Example 104 



Preparatioii of 5-(2-Morpholin-4-vl-ethoxvVbenzofiiraD-2-carboxvlic acid {fSV3-methvM- 
r3-oxo-(l-oxv-pvridme2-sttlphoDvD-azepan-4"VlcarbamoYn"^"^} -^^'^^^ 

5 

a. ) 5-<2-Morpholin-4-yl-ethoxy)-benzofuran-2-caiboxylic acid {(S)-3-methyl-l-[3- 
hydroxy-<l-oxy-pyridine2-sulphonyl)-azepan-4-yIcarbamoyl]-buty}-amide 

Following the procedure of Example 8Sc except substituting S-(2-morpholin-4-yl- 
ethyloxy)benzofuran-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title 
10 compound was prepared: MS(EI) 673 (M"*"). 

b. ) 5-(2-Morpholin-4-yl-ethoxy)-benzofuran-2"Carboxylic acid { (S)-3-methyl-l-[3-oxo- 
(l-oxy-pyridine2-sulphonyl)-azepan-4-ylcarbamoyl]"buty)-anude 

Following the procedure of Exanq)le li except substuting 5-(2-moipholin-4-yI- 
15 ethoxy)-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-(l-oxy-pyridine2- 

sulphonyl)-azepan-4-ylcarbamoyl]-buty }-amide of Example 104a the title compound was 
prepared: NMR (CDCI3): 5 LO (m. 6H), 1.5-2.1 (m, 5H), 2,2 (m, 2H), 2.5 (m, 4H), 2.7 
(m, 3H), 3.7 (m, 4H); 3.9 (m, IH), 4,5 (m, 3H). 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 6H), 
8.1-8.2 (m, 2H); MS(EI): 671 (}t,lOO%) . 
20 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereomer: MS(EI): 672 (M+HMOO%) and the slower eluting diastereomer MS(EI): 
672 (M+ir,100%). 

Example 105 

25 

Preparation of Thiophene-2-carboxvlic acid (fSV3-methvl-l-r3-oxo-l-(l-oxv-pvridine>2- 
sulf on vl)"azepan-4-vlcarbamovn-butvl 1 amide 

a.) Thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 
30 sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting thiophene-2- 
carboxylic acid for benzo[b]thiophene-2-carboxylic acid the tide compound was prepared: 
MS(EI)510(M+). 
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b.) Thiophene-2-cait)oxylic acid { (S)-3-methyH-'[3-oxo-l-(l-oxy-pyridiiie-2-sulfonyl)- 
azepan-4-ylcaibanioyl]-butyl } amide 

Following the procedure of Example li except substuting thiophene-2-carboxylic 
acid { (S)-3-methyl- l-[3-hydroxy- l-(l-oxy-pyridine-2-sulfonyl>azepan-4-ylcarbamoyl]- 
5 butyl} amide of Example 105a the title compound was prepared: NMR (CDCI3): 8 1.0 
(m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH); 4.0 (m, IH), 4^ (t, IH), 4.7 
(m, IH), 5.0 (m, IH), 7.4-8.0 (m, 5H), 8.1-8.2 (m. 2H); MS(EI): 508 (]Vr,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereomer: MS(EI): 509 (M+H'.100%) and the slower eluting diastereomer MS(EI): 
10 509 (M+KAOO%). 

Example 106 

Preparation of 3 -MethvlbeDzofuran-2-carboxvlic acid lfSV3-methvI-l-r3-oxo-l-n-oxv« 
15 Pvridine-2-sii1ff>TiYl)-fl 2eDan>4-vlcarbamovll-bui:vl} amide ; 

a. ) 3-Methylben2ofiiran-2-<:arboxylic acid {(S)-3-mediyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2"Sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

Following die procedure of Example 85c except substituting 3-methylbenzofuran-2- 
20 carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title confound was prepared: 
MS(EI) 558 (M+). 

b. ) 3-Methylbeiizofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridme-2- 
sulfonyl)-azepaii-4-ylcarbamoyI]-butyl ) amide 

25 Following the procedure of Example li except substuting 3-methylbenzoftiian-2- 

carboxylic acid { (S)-3-methyl- l-[3-hydroxy- l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl]-butyI)amide of Example 106a the title compound was prepared: 'H NMR 
(CDCI3): 8 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (d, 3H), 2.7 (m, IH). 3.8 (q, IH); 
4.0 (m. IH). 4,5 (t. IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 6H), 8.1-8.2 (m, 2H); 

30 MS(EI) : 556 (M*. 100%) . 

The diastereomeric mixture was sq)arated by HPLC to provide the faster eluting 
diastereoemer: 'H NMR (CDCy: 8 1.0 (m, 6H). lJ-2.1 (m, 5H), 2.2 (m, 2H). 2.6 (s, 3H), 
2.7 (t. IH), 3.8 (d. IH); 4.1 (d, IH), 4.7 (m, IH). 4.7 (d. IH), 5.0 (m, IH), 7.0 (m. 2H). 7.3 
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(m, 2H), 7.4 (m, 4H), 8.1 (d, IH), 8.2 (d, IH); MS(EI): 557 (M+ir,100%) and the slower 
eluting diastereomer MS(EI): 557 (M+ir,100%). 

Example 107 

5 

Preparation of 6-Methvl-N- 1 f S VS-methvl-l-f 3-oxo-l-( l-oxv-pvridine-2-sulf onvlVazepan-4- 
vlcarfaamovll-butvl l-nicotinamide 

a.) 6-Methyl-N-{(S)-3-mediyl-l-[3-hydroxy-l-(lK)xy-pyridine-2-sulfonyl)-a^ 
10 ylcarbamoyl]-butyl } -nicotinamide 

Following the procedure of Example 85c except substituting 6-methylnicotinic acid 
for benzo[b]diiophene-2-carboxylic acid the title compound was prepared: MS(Er) 519 
(M+). 

15 b.) 6-Methyl-N-{(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
y lcarbamoyl]-buty 1 ) -nicotinamide 

Following the procedure of Example li except substuting of 6-methyl-N-{(S>3- 
. methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}- 
nicotinamide Example 107a the title compound was prepared: : *H NMR (CDCI3): 8 1,0 
20 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.6 (s, 3H), 2.7 (m, IH), 3,8 (q, IH); 4.0 (m, IH), 4,5 
(t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 3H), 8.1-8.2 (m, 3H), 9.0 (m, IH); MS(EI): 
517 (M",100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer: MS(EI): 518 (M+H*,100%) and the slower elutmg diastereomer MS(EI): 
25 518 (M+H",100%). 
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Example 108 

Preparation of (S)-4-Methvl- 242-thioDhen-vl-acetvlaniino)-pentanoic acid-f3^xQ-l- 
fpvridine-2-sulfogvIVa2epaD-4-vll-butY l }amiHft 

5 

a. ) (S)-4-Methyl-2-(2-thiophen-yl-acetylaimno)-peiitanoic acid-[3-hydroxy- l-(pyridme- 
2-sulfonyl)-azepan-4-yl]-butyl}amide 

Following the procedure of Example 28b except substituting thiophene-2-acetic 
acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(ESI) 508.8 
10 (M+H+). 

b. ) (S)-4-Methyl-2-<2-thiophen-yl-acetylamino)-pentanoicacid-[3-oxo-l-(pyri 
sulf onyI)-a2epan-4-yl]-butyl ) amide 

Following the procedure of Example li except substuting (S)-4-methyl-2-(2- 
15 thiophen-yl-acetylamino)-pentanoicacid-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-^^ 
butyl}amide of Example 108a the tide compound was prepared: MS(ESr) 506.8 (M+H+). 

Example 109 

20 Preparation of lH-IndQl e-6-carboxvlic acid (rSV3-methvl-l>-r3-oxo-l-(pvridine->2-sulfonvlV 
azepan-4-vlcarbamovn-butvl 1 amide 

a. ) lH-Indole-6-carboxylic acid { (S)-3-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl }amide 

25 Following the procedure of Example 28b except substituting lH-indole-6- 

carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(EI) 
527 (M+H+). 

b. ) lH-Indole-6-carboxylic acid { (S)-3-methyH.[3-oxo-l-(pyridine-2-sulfonyl)- 
30 a2epan-4-ylcarbamoyl]-butyl}amide 

FoUowing the procedure of Example li except substuting lH-indole-6-carboxylic 
acid {(S)-3-methyH-t3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyll- 
butyl) amide of Example 109a the title compound was prepared: MS(EI) 525 (M+H+). 
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Example 1 10 

Preparation of BeDZori,31dioxole-5-carboxvlic acid ((S)-3-methvl-l-r3-oxoI-(pvridine-2- 
sulf on vl Vazepan-4-vlcarbamovl Vbutvl ) amide 

5 

a.) Beiizo[1.3]dioxole-5-carboxylic acid {(S)-3-metbyl-l-[3-hydroxy-l-(pyridme-2- 
sulf onyI)-azepan-4-ylcatbamoyl]-butyl} amide 

Following the procedure of Example 28b except substituting piperonylic acid for 
benzofiiran-2-carboxylic acid the title compound was prepared: MS(EI) 532.7 (M+H*^). 

10 

b.) Benzo[l,3]dioxole-5-carboxylic acid {(S)-3-methyH-[3-oxo-l-(pyridine-2- 
sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substuting benzo[l,3]dioxole-5- 
carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4- 
15 ylcarbamoyl]-butyl} amide of Example 1 10a the title compound was prepared: MS(EI) 
530.8 (M+H+). 

Example 111 

20 Preparation of 3.4-Dihvdro-2H-benzorbirL41dioxepine"7--carboxylic acid {fS)-3-methvl-l- 
[3-0X0-1 -( 1 ~oxV"pvridine-2~sulf onylVazepan-4-vlcarbamoyn-butvl ) amide 

a. ) 3,4-Dihydro-2H-ben2o[b][l,4]dioxepine-7-carboxylic acid {(S)-3-methyl-l-[3- 
hydroxy- 1 -( 1 -oxy-pyridine-2-sulf onyl)-a2epan-4-ylcarbamoyl]-bu ty 1 } amide 

25 Following the procedure of Example 85c except substituting 3,4-dihydro-2H-l,5- 

benzodioxepine-7-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title 
compound was prepared: MS(EI) 576 (M+). 

b. ) 3,4-Dihydro-2H-benzo[b][l,4]dioxepine-7-carboxylic acid {(S)-3-methyl-l-[3-oxo- 
30 l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl }amide 

Following the procedure of Example li except substuting 3,4-dihydro-2H- 
benzo[b][l,4]dioxepine-7-carboxylic acid {(S)-3-methyH-[3-hydroxy-Hl-oxy-pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide of Example 111a the title compound was 
prepared: NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 4H), 2.5 (d, 3H), 2.7 



171 



wo 01/95911 ^ PCT/USOl/19062 

(m, IH), 3.8 (q, IH); 4.0 (m, IH), 4.2 (m, 4H), 4,r(t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 
(m, 5H), 8.1-8.2 (ra, 2H); MS(EI): 575 (M+ir,100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer: MS(EI): 575 (M+ir,100%) and the slower eluting diastereomer MS(EI): 
5 575 (M+ir,100%). 



Example 112 



Preparation of 5-M ethvl-thiophene-2-carboxvlic acid ifSV3-methvM-r3-oxo-Wl-oxv- 
10 Dvridine-2-s iilfnnYlVa7i^ pan-4-vlcarbamovn-butvl}amide 

a.) 5-Methyl-thiophene-2-carboxylic acid { (S)-3-methyH-[3-hydroxy-l-(l-oxy- 
pyridine-2"Sulfonyl)-azepan-4-ylcaibamoyl]-butyl}amide 

Following the procedure of Example 85c except substituting 5-methyl thiophene-2- 
15 carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound was prepared: 
MS(EI) 524 (M+). 



b.) 5-Methyl-thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine-2- 

sulf onyl)-azepan-4-ylcarbamoyl]-butyI ) amide 
20 Following the procedure of Example li except substuting 5-methyl-thiophene-2- 

carboxylic acid {(S)-3-methyH-[3-hydroxy-l-.(l-oxy-pyridine-2-sulfonyl)-azepan-4- 

ylcarbamoyl]-butyl} amide of Example 1 12a the tide compound was prepared: *H NMR 

(CDCI3): 8 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.5 (d, 3H), 2.7 (m, IH), 3.8 (q, IH); 

4.0 (m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 4H), 8.1-8.2 (m, 2H); 
25 MS(EI): 523 (M+H", 100%) . 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer: MS(EI): 523 (M+ir.100%) and the slower eluting diastereomer MS(EI): 

523(M+H",100%). 
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Example 1 13 

Preparation of 4,5-Dibromo-thiopheiie-2-carboxvIic acid ((S)-3-methvl-l>r3-oxo-l-fl-oxv« 
pvri(iine>2-sulfoiivD-azepaD-4-vIcarbamovn-butvl)aimde 

5 

a. ) 4,5-Dibromo-thiophene-2-carboxylic acid {(S)-3-niethyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-siilfonyl)-azepan'4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 85c except substituting 4,5-dibromO- 
thiophene-2-carboxylic acid for benzo[b]diiophene-2-<:arboxylic acid tbe title compound 
10 was prepared: MS(EO 668 (M+). 

b. ) 4,5-Dibromo-thiophene-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy- 
pyridine-2-sulf onyl)-a2epan-4-ylcarbamoyl]-butyl } amide 

♦♦Following the procedure of Example li except substuting 4,5-dibromo- 
15 thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-butyl}amide of Example 113a the title compound was prepared: 'H 
NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 (q, IH); 4.0 
(m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 3H), 8.1-8.2 (m, 2H); MS(EI): 
665(M+H*,100%). 

20 

Example 1 14 

Preparation of 3.5-Dimethvl-isoxa2ole-4-carboxvlic acid ((SV3-methvM-r3-oxo-l-a-oxv> 
Dvridine-2-sulf onvl Vazepan-4-vlcarbamovll-butvl ) amide 

25 

a.) 3,5-Dimethyl-isoxazole-4-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulf onyl)-a2epan-4-y lcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting 3,5-dimethyl- 
isoxazole-4-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound 
30 was prepared: MS(E1) 524 (M+H+). 
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b.) 3,5-Dimethyl-isoxa2ole-4-carboxylic acid { (S)-3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-suIf onyl)-a2epan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substuting 3,5-diiQethyl-isoxazole- 
4-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepaii-4- 
5 ylcarbainoyl]-butyl}aimde of Example 1 14a the tide compound was prepared: NMR 
(CDCI3): 5 LO (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m. 2H). 2.4 (m. 3H). 2.6 (m, 3H), 2.7 (m, IH), 
3.8 (q, IH); 4.0 (m, IH), 4.5 (t, IH), 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 5H), 8.1-8.2 (m, 
2H); MS(EI): 521 (Wr,100%) . 

10 Example 115 

Preparation of (S)-2-f2-Benz vloxv-acetvlamino)-4-methvl-pentanoic acidri-r4-methoxv- 
benzenesulfonvlV3-oxo-azepan-4-vl1-amide 

15 a.) { (S)- l-[3-Hydroxy- l-(4-methoxy-ben2enesulfonyl)-azepan-4-ylcarbamoyl]-3- 
methyl-butyl }-carbamic acid-ferr-butyl ester • 

[(S)- l-(3-Hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl]-carbamic acid-tert- 
butyl ester (compound 2g, 0.8 g, 2.33 mmol) was dissolved in 1,2-dichloroethane (DCE, 20 
ml). Then, morpholinemetiiyl polystyrene resin beads (1.26 g, 3.7 mmol/g, Nova) were 
20 added and the solution was shaken for 5 minutes. Then, p-methoxybenzenesulfonyl 

chloride (0.48 g, 2.33 mmol) was dissolved in DCE (10 ml), and this solution was added to 
the reaction mixture. The reaction was shaken overnight, filtered, washed with DCE (2 x 
10 ml), then CH^Cl^ (10 ml). The combined organics were concentrated in vacuo, and used 
m the next reaction without further purification: M+H* = 514.2. 

25 

b.) (S)-2-Amino-4-methyl-pentanoic acid [3-hydroxy- l-(4-methoxy-benzenesulfonyl> 
a2epan-4-yl]-amide-HCl salt 

{(S)-l-[3-Hydroxy-l-(4-methoxy-benzenesulfonyl)-azepan-4-ylcarbamoyl]-3- 
methyl-butyl )-carbamic acid-/err-butyl ester (compound 207a, 0.59 g, 1.15 mmol) was 
30 dissolved in CH^Cl, (8 ml), then a solution of 4 M HCl in dioxane (8 ml) was added and the 
reaction was stirred at RT for 4h. The reaction mixture was concentrated in vacuo, 
azeotroped from toluene twice (10 ml) in vacuo, and was used in the next reaction without 
further purification: M+HT = 413.8. 
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c. ) (S>2-(2-Brazyloxy-acetylaiimio)-4-methyl-pentanoic acid [3-hydroxy-l-(4- 
methoxy-benzenesulfonyl)-a2epan-4-yl]-anude 

(S)-2-Airdno-4-methyl-pentanoic acid [3-hydroxy-l-(4-methoxy-ben2enesulfonyl)- 
5 a2epan-4~yl]-ainide-HCl salt (crude product from reaction mixture of 1 15b) was dissolved 
in MeOH (10 ml) and was treated with carbonate-polystyrene resin beads (1.75 g, 2.63 
mmol/g, 4.6 mmol) and was shaken for 2h, filtered, washed with MeOH (10 ml) and the 
combined organics were concentrated in vacuo. The product was then dissolved in DCE (2 
ml) and morpholinemethyl polystyrene resin beads (0.25 g, 3.77 nunol/g, 0.91 mmol, 

10 Nova) were added and the reaction was shaken for 5 minutes. Then, benzylacetyl chloride 
(0.081 g, 0.44 mmol) was added and the reaction mixture was shaken overnight. Then, 
trisamine polystyrene beads (O.lg, 3.66 mmol/g, 0.366 mmol) was added and the reaction 
mixture was shaken for 1.5 h. Hie reaction mixture was then filtered, washed with DCE 
(2x10 ml) and CHjCl^ (10 ml), and the combined organics were concentrated in vacuo. The 

15 crude product was used in the next reaction without further purification: M+IT = 562.2. 

d. ) (S)-2-(2-Benzyloxy-acetylamino)-4-methyl-pentanoic acid [l-(4-methoxy- 
benzenesulfonyl)-3-oxo-azepan- 4-yl]-amide 

(S)-2-(2-Benzyloxy-acetylamino)-4-methyl-pentanoic acid [3-hydroxy-l-(4- 
20 methoxy-benzenesulfonyl)-azepan-4-yl]-amide (compound 207c, 0.24 g, 0.44 nomol) was 
dissolved in CH2CI2 (5 ml), then Dess-Martin periodinane (0.3 g, 0.7 mmol) was added and 
the reaction was stirred for 30 mdn. The reaction was diluted with CHjO]^ (20 ml), then was 
extracted with aqueous 10% Na^SPj (10 ml), then aqueous 10% NaHCOj (10 ml), water 
(10 ml), brine (10 ml). The combined organics were concentrated in vacuo. The residue 
25 was purified by HPLC (50:50 Ethanol: hexanes, 20mL/min, 25min, WhelkO-l(R,R) 

21x250nmi column, UV detection at 280nm and 305nm) to yield the first elution as a white 
soHd (47 mg, 43 %): MS 560.4 (M+H+).1h NMR (400Hz,CDCl3): 8 7.73 (d, 2H), 7.40- 
7.30 (m, 5H), 7.05 (d, 2H), 3.99 (s, 2H), 3.88 (s, 3H), 2.28-2.10 (m. 2H), 0.95 (t, 6H) and 
second eluting diastereomer: MS 560,2 (M+H+). 

30 
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Example 1 16 



Preparation of 5--f3-Trifluoromethvl-phenvlVftiran-2-<:aifeoxvHc add KSVS-methvM-rS- 
oxo~l-fl-oxv-pvridiiie>2-sulfonvlVazeDan-4-vlcarbamovI1-bn tYl}aTni^ 

5 

a. ) 5<3-Trifluoromethyl-phenyl)-fiiraii-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy- 
Hl-H)xy-pyridme-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aimde 

Following the procedure of Example 85c except substituting 5-{3-trifluoromethyl- 
phenyl)-furan-2-<:arboxylic acid for benzo[b]thiophene-2-<:arboxylic acid the title 
10 compound was prepared: MS(EO 638 (M"*"), 

b. ) 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l- 
oxy-pyridine-2-sulf onyl)-a2epan-4-ylcarbamoyl]-butyl } amide 



15 phenyl)-furan-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2- 

sulfonyl)-azepan-4-ylcarbamoyl]-butyl}aradde of Example 1 16a the title compound was 
prepared: NMR (CDCy : 6 1,0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.6 (d, 3H), 2.7 
(m, IH), 3.8 (q, IH); 4.1 (m, IH), 4,7 (t, IH), 4.8 (m, IH), 5.0 (m, IH), 7.4-8.0 (m, 9H), 
8.1-8.2 (m, 2H); MS(EI): 637 CM+ir.100%) . 

20 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer: MS(EI): 637 (M+IT, 100%) and the slower eluting diastereomer MS(EI): 
637 (M+ir. 100%) . 



Preparation of 5-Methvl-2 -phenvl-oxazole-4-carboxvlic acid USV3-methvl-l-f3-oxo-l-(l- 
oxv-Dvridine-2-sulf onvlVazepan-4-vlcarbamovn-butyl } amide 

a.) 5-Methyl-2 -phenyl-oxa2ole-4-carboxylic acid { (S)-3-methyl-l-[3-hydroxy-l-(l- 
30 oxy-pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 85c except substituting 5-methyl-2-phenyl- 
oxazole-4-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the tide compound was 
prepared: MS(EI) 585 (M+). 



Following the procedure of Example li except substuting 5-(3-trifluoromethyl- 



Example 117 



25 
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b.) 5-Methyl-2 -phenyl-oxazole-4-carboxylic acid { (S)-3-methyH-[3-oxo-Hl-oxy- 
pyridine-2-sulf onyl)-a2epan-4-ylcarbamoyl]-butyl ) amide 

Following the procedure of Example li except substuting 5-methyl-2 -phenyl- 
oxazole-4-caiboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)- 
5 a2epan-4-ylcarbamoyl]-butyl} amide of Example 117a the title compound was prepared: 
NMR (CDCI3): 5 1.0 (m, 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.6 (d, 3H), 2.7 (m, IH), 3.8 (q, 
IH); 4.0 (m, IH), 4,5 (t. IH). 4.7 (m, IH), 5.0 (m, IH), 7.4-8.0 (m. 7H), 8.1-8.2 (m, 2H); 
MS(E1): 584 (M+H*, 100%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
10 diastereoemer: MS(EI): 584 (M+IT, 100%) and the slower eluting diastereomer MS(Er): 
584 (M+HT, 100%) . 

Example 118 

15 Preparation of Benzofuran-2-carboxylic acid ((S)-l-r l-(3.4"dimethoxv-benzenesulfonvlV3- 
oxo-a2epan-4-vlcarbamovn-butvl l-amide 

a. ) Benzofuran-2-carboxylic acid {(S)-l-[ l-(3,4-dimethoxy-benzenesulfonyl)-3- 
hydroxy-azepan-4«ylcarbamoyl]-butyl}-amide 

20 To a solution of benzofuran-2-carboxylic acid {(S)-l-[ l-(3,4-dimethoxy- 

benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl}-amide of Example 78c (0.175 g) in 
dichloromethane was added triethylamine (0.1 mL) and 3,4-dimethoxybenzene5uIfonyI 
chloride (0.12 g). The reaction was stirred until complete. Workup and column 
chromatography (5% methanol:dicloromethane) provided the title compound (0.21 g): 

25 MS(ED 587 (M+). 

b. ) Benzofuran-2-carboxylic acid {(S)-l-[ l-(3,4-dimethoxy-benzenesulfonyl)-3-oxo- 
azepan-4-ylcaibamoyl]-butyl}-anMde 

Following the procedure of Example li except substuting benzofuran-2-carboxylic 
30 acid {(S)-l-[ l-(3,4-dimethoxy-benzenesulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}- 
amide of Example 118a the title compound was prepared: : NMR (CDCI3): 5 1.0 (m, 
6H), 1.5-2.1 (m, 6H), 2.6 (m, IH), 3.5 (d, IH); 3.7 (t, 6H), 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, 
IH), 5.0 (m, IH), 7.4-8.0 (m, 8H); MS(EI): 586 (M+H*", 100%). 
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Example 119 

Preparatioa of Benzofuran-2-carbQx vHc add (fSVl-ri-f4-bromo>benzenesiilfonvlV3-QXQ- 
azepan-4-vlcarbamovn-3-methvl-bTitYl }-amirift 

5 

a. ) Benzofuran-2-carboxylic acid { (S)-l-[l-(4-bromo-benzenesulfonyl)-3-hydroxy- 
azepan-4-ylcarbainoyl]-3-methyl-buty 1 ) -amide 

Following the procedure of Example 1 18a except substituting 4- 
bromobenzenesulfonyl chloride for 3,4-dimethoxyben2enesulfonyl chloride the title 
10 compound was prepared: MS(EI) 606 (M"*"). 

b. ) Benzofuran-2-carboxylic acid {(S)-l-[l-(4-bromo-benzenesulfonyl)-3-oxo-a2epan- 
4-ylcarbamoyl]-3-methyl-butyl } -amide 

Following the procedure of Example li except substituting benzofuran-2-carboxylic 
15 acid { (S)-l-[l-(4-bromo-ben2enesulfonyl)-3-hydroxy-a2epan-4-ylcarbamoyl]-3-mediyl- 
butyU-amide of Example 1 19a the title compound was prepared: NMR (CDCI3): 5 1.0 
(m, 6H), 1,5-2.1 (m, 6U), 2.6 (m, IH), 3.5 (d, IH); 4.0 (m, IH), 4,5 (t, IH), 4.7 (m, IH), 5.0 
(m. IH), 7,4-8.0 (m, 9H); MS(EI): 604 {M\ 100%). 

20 Example 120 

Preparation of Benzofuran-2-carboxvlic acid ifSVl~ri-rben2orL2.5lQxadiazole^sulfonvlV 
3-oxo-azepan-4-vlcarbamovn-3-methvl-butYl | -amide 

25 a.) Benzofuran-2-carboxylic acid {(S)-l-[l-(benzo[l,2,5]oxadiazole-4-sulfonyl)-3- 
hydroxy-a2epan-4-ylcarbamoyl]-3-methyl-butyl}-amide 

Following the procedure of Exanq)le 1 18a except substituting benzofiirazan-4- 
sulfonyl chloride for 3,4-dimethoxybenzenesulfonyl chloride the title compound was 
prepared: MS(Er) 569 (M+). 

30 

b.) Benzofuran-2-carboxylic acid {(S)-l-[l-(ben2o[l,2,5]oxadiazole-4-sulfonyl)-3-oxo- 
a2epan-4-ylcari)amoyI]-3-methyl-butyl }-amide 

Following the procedure of Example li except substituting Ben2oftiran-2- 
carboxylic acid {(S)-l-[l-(benzo[l,2,5]oxadia2ole-4-sulfonyl)-3-hydroxy-azepan-4- 
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ylcarbamoyl]-3-methyl-butyl}-aimde of Example 120a the title compound was prepared: 

NMR (CDCI3): 5 1.0 (m, 6H). 1.5-2.1 (m, 6H). 2.6 (m, IH). 3.7 (m, IH); 4.1 (m. IH), 
4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 8H); MS(EI): 568 (M+lT, 100%). 

5 Example 121 

Preparation of BenzofuraD-2-caiboxvlic acid lfSVl-ri-(3,5-dimethvl-oxa2oIe-4 -sulfonvlV 

3- oxo-a2epan"4-vlcarbamovn-3-methvl-bntvl 1-amide 

a. ) Ben2ofuran-2-carboxylic acid {(S)-l-[l-(3,5-dimethyl-oxazole-4 -sulfonyl)-3- 
hydroxy-azepan-4-ylcarbamoyl]-3-methyl~butyl}-amide 

Following the procedure of Example 118a except substituting 3,5-dimethyloxazole- 

4- sulphonyl chloride for 3,4-dimethoxybenzenesulfonyl chloride the title compound was 
prepared: MS(EI) 546 (M+). 

b. ) Benzofuran-2-carboxylic acid {(S)-l-[l-(3,5-dimethyl-oxazole-4 -sulfonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl }-aniide 

Following the procedure of Example li except substituting ben2ofuran-2- 
carboxylic acid {(S)-l-[l-(3,5-dimethyl-oxazoIe-4-sulfonyl)-3-hydroxy-azepan-4- 
yIcarbamoyl]-3-methyl-butyl}-amide of Example 121a the title compound was prepared: 
NMR (CDCI3): 6 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H), 2.4 (d, 3H), 2.7 (t, 3H), 3.6 
(d, IH), 4.1 (m, IH), 4.4 (t, IH), 4.7 (m, IH), 5.2 (m, IH), 7.4-8.0 (m, 5H); MS(EI): 544 
OVr, 100%). 

Example 122 

Preparation of 3-Methvlbenzofuran-2-carboxvlic acid l(SV3-methvl-l-r3-oxo-l-(pvridine- 
2-sulfonvlVa2epan-4-vlcarbamovn-butvnamide 

a.) 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridme-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 3-methylbenzofuran- 
2-caiboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: 
MS(EI) 542 (M+). 
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b.) 3-Methylbenzofiiran-2-carboxylic acid {(S>3-methyl-l-[3-oxo-l-(pyridine-2- 
sulf onyl)-a2epan-4-ylcarbamoyl]-butyl }amide 

Following the procedure of Example li except substituting 3-methylben2ofuran-2- 
5 carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl>azepan-4- 

ylcarbamoyl]-butyl}aniide of Example 122a the title compound was prepared: NMR 
(CDCI3): 8 1.0 (m. 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H), 2.6 (d, 3H), 2.7 (m, IH), 3.8 (m, 
IH), 4.1 (m, IH), 4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 7H); 8.7 (m, IH); MS(EI): 540 
(NT, 100%). 

10 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer: NMR (CDCI3): 8 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H), 2.6 (s. 3H), 
2.7 (m, IH), 3.8 (d. IH); 4.1 (d. IH), 4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 7H); 8.7 (m, 
IH); MS(EI): 541 (M+H*,100%) and the slower eluting diastereomer MS(EI): 541 (M+H*, 
100%). 

15 

Example 123 

Preparation of Th ienor3,2-b1thioDhene-2-carboxvlic acid (fSV3-methvl-l-r3-oxo-l- 
f pvridine-2-sulf onvD-azepan-4-vlcarbamovll -butvl 1 amide 

20 

a. ) Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine- 
2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting thieno[3,2- 
b]thiophene-2-carboxylic acid for benzofuran-2-caiboxyIic acid the title conq)ound was 
25 prepared: MS(EI) 550 (M+). 

b. ) Thieno[3,2-b]thiophene-2-carboxylic acid { (S)-3-methyH-[3-oxo-l-(pyridine-2- 
sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting thieno[3,2-b]thiophene- 
30 2-carboxylic acid {(S)-3-methyl-l-t3-hydroxy-l-(pyridine-2-sulfonyl)-a2epan-4- 

ylcarbamoyl]-butyl} amide of Exan^le 123a the title compound was prepared: 'H NMR 
(CDCI3): 8 1.0 (m, 6H), 1.5-2,2 (m, 6H), 2.2 (m, 2H), 2.7 (m. IH), 3.8 (m, IH); 4.1 (m, IH), 
4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 8H); 8.7 (m, IH); MS(EI): 548 (M*, 100%). 
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The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemen *HNMR (C3X:y : 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H) 2.7 ( t, IH), 
3,8 (d, IH); 4.1 (d, IH), 4.7 (m, 2H), 5.2 (m. IH), 7.4-8.0 (m, 8H); 8.7 (d, IH); MS(EI): 
549 (M+Hr,100%) and the slower eluting diastereomer MS(EI): 549 (M+IT, 100%) . 

5 

Example 124 

Preparation of S-teyt-Butvl-3-methvl-thienor3.2-b1thiophene-2-carboxvlic acid ((SV3- 
methvl-l-r3-oxo-l-(pvridine-2-sulfonvlVazepan-4-vlcarbamovl1-butvl}amide 

10 

a. ) 5-fe/t-Butyl-3-methyl-diieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[3- 
hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting 5-fcrf-butyl-3-methyl- 
thieno[3,2-b]thiophene-2-carboxyIic acid for benzofciran-2-caiboxylic acid the title 
15 compound was prepared: MS(EI) 620 (M+). 

b. ) 5-fert-Butyl-3-methyl-thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-I-[3- 
0X0- l-(pyridme-2-suIfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting 5-r£rr-butyl-3-methyl- 
20 thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-mediyl-l-[3-hydroxy-l-(pyridine-2- 

sulfonyl)-azepan-4-ylcarbamoyl]-butyl} amide of Example 124a the title compound was 
prepared: NMR (CDCi,): 5 1.0 (m, 6H), 1.45 (s, 9H), 1.5-2.2 (m. 6H), 2.2 (m. 2H) 2.4 
(d, 3H), 2.7 (m, IH), 3.8 (m, IH); 4.1 (m, IH), 4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 4H); 
8.7 (m, IH); MS(EI): 618 (M*, 100%). 
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Example 125 

Preparation of 5-Methvl-2-pheDvl-oxazol6-4-carboxvlic acid USV3-methvl-l-r3-oxo-l- 
fpvridme-2-sulfonvlVazepaD-4-vlcarbamovl14>utvU amide 

5 

a, ) 5-Methyl-2-phenylHDxazoie-4-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l- 
(pyridine-2-sulfonyI)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting 5-methyl-2-phenyl'- 
oxazole-4-caiboxylic acid for benzofuran-2-carboxylic acid the title compound was 
10 prepared: MS(EI) 569 (M+). 

b. ) 5-Mefliyl-2-phenyl-oxazole-4-carboxylic acid {(S)-3-methyH"[3-oxo-l-(pyridine- 
2-sulfonyl>a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting 5-methyl-2-phenyl- 
15 oxazole-4-caiboxylic acid { (S)-3-methyl-l-[3-hydroxy-l-{pyridine-2-sulfonyl)-a2epan-4- 
ylcarbamoyl]-butyl} amide of Example 125a the title compound was prepared: 'H NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H), 2.7 (m, IH). 2.6 (m, 3H), 3.8 (m, IH); 
4.1 (m, IH), 4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 8H); 8.7 (m, IH); MS(EI): 567 (MT, 
100%). 

20 The diastereomeric mixture was separated by HPLC to provide the faster eluting 

diastereoemer: MS(EI): 568 (M+ir,100%) and the slower eluting diastereomer MS(EI): 
568 (M+H*,100%) 

Example 126 

25 

Preparation of 2- Phenvl-5-trifluoromethvl-oxazole-4-carboxvlic acid ((SV3-methvl-l-r3- 
0x0- 1 -(pvridine -2-sulfonvn-azepan-4-vl carhaTnn Yl1-butvl 1 amide 

a.) 2-Phenyl-5-trifluoromethyl-oxazole-4-carboxylic acid {(S)-3-n]ethyH-[3-hydrox-l- 
30 (pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 28b except substituting 2-phenyl-5- 
trifluoromethyl-oxazoler4-carboxylic acid for benzofuran-2'<:arboxylic acid the tide 
compound was prepared: MS(EI) 623 (M+). 
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b.) 2«Phenyl-5-trifluoromethyl-<)xazole-4-carboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-siilfonyl)-azepan"4-ylcarbamoyl>butyl } amide 

Following the procedure of Example li except substituting 2-phenyl-5- 
trifluoromethyl'Oxazole-4-carboxylic acid {(S)-3-methyH-[3-hydrox-l-(pyridine-2- 
5 suIfonyI)-a2epau-4-ylcarbamoyl]-butyl}amide of Example 126a the title compound was 
prepared: NMR (CDCy: 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.2 (m, 2H), 2.7 (m, IH), 3.8 
(m, IH); 4.1 (m, IH), 4.7 (m, 2H), 5.2 (m, IH), 7.4-8.0 (m, 8H); 8.7 (m, IH); MS(EI): 621 
(M*, 100%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
10 diastereoemer: MS(EI): 622 (M+H*,100%) and the slower eluting diastereomer: MS(Er): 
622 (M+ir,100%). 

Example 127 

* 

15 Preparation of Ouinoline'2-carboxvlic acid r(SVl-f l-methanesulfonvl-3-oxo-azepan-4- 
vlcarbamovlVS-methvl-butvll-amide 

Following the procedure of Example 75, except substituting methanesulfonyl 
chloride for thiazole-2-sulfonyl chloride and 2-quinoline carboxylic add for benzofuran-2- 

20 carboxylic acid, the title compound was prepared. The residue was purified by HPLC. First 
eluting diastereomer; MS (M+H+): 475.2; ^H-NMR (400 MHz, CDCI3): • 8.65(d, IH), 
8.35-8.28(q, 2H), 8.20-8.18(d, IH), 7.91-7.89(d. IH), 7.80-7.78(t, IH), 7.67-7.65(t, IH), 
7.10(d, IH), 5.08(m, IH), 4.73 (m, IH), 4.56-4.51(d, IH), 4.00(m, IH), 3.67-3.62(d, IH), 
2.91(s, 3H), 2.70(ra, IH), 2.32-2.10(m, 2H), 1.95-1.40(m, 5H), 1.02-1.00(m, 6H); and the 

25 second eluting diastereomer: MS (M+H+): 475.2 

Example 128 

Preparation of l-Methvl-lH-indole-2-carboxvlic acid rrS^-l-fl-methanesulfonvl-S-oxo- 
30 azepan-4-vlcarbamovlV-3-methvl"butvlVamide 

Following the procedure of Example 75, except substituting methanesulfonyl 
chloride for thiazole-2-sulfonyl chloride and N-methylindole-2-carboxylic acid for 
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* 

benzoforaii-2-caiboxylic acid, the title compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer, MS (M+H+): 477.2; Ifl-NMR (400 MHz, CDCI3): • 
7.65-7.63(d, IH), 7.39-7.33(m, 2H), 7.17-7.14(t, IH), 6.98-6.95(m, 2H), 6.65(d, IH), 
5.08(m, IH), 4.68 (m, IH) 4J6-4.52(d, IH), 4.03(ni, 4H), 3.67-3.63(d, IH), 2.92(s, 3H), 
5 2.71(m, IH), 232-2.10(m. 2H). 1.95-1.40(m, 5H), L02-1.00(d, 6H); and the second eluting 
diastereomer: MS (M+H+): 477.2 

Example 129 

10 Preparation of Furan-2-carboxvlic acid (r(SVl-(l-methanesulfonvl-3-oxo-azepan-4- 
vlcarbamovlV3'inethvl-butvlcarbamovl1-methvll-amide 

Following the procedure of Example 75, except substituting meflianesulfonyl 
chloride for thiazole-2-sulfonyl chloride and N-(2-furan-carbonyl)-glycine for benzofuran- 
15 2-carboxylic acid, the title compound was prepared. The residue was purified by HPLC. 
First eluting diastereomer; MS (M+H+): 471.2; IfrNMR (400 MHz, CDCI3): • 7.50(m, 
IH), 7.15(m, IH), 7.05(m, IH), 6.90(d, IH), 6.55(m, 2H), 5.08(m, IH), 4.55 (m. 2H), 
4.12(m, 2H), 4.05(m, IH), 3.70(d, IH), 2.92(s, 3H), 2,75(m, IH), 2.20-1.40(in, 7H), 0.95 
(m, 6H); and the second eluting diastereomer: MS (M+H+): 471.4. 

20 

Example 130 

Preparation of 5-Methoxvbenzofuran-2-carboxvlic acid rfSVl-ri-methaDesulfonvl-3-oxo- 
azepan-4-vlcarfaamovn-3-methvl-buty1'| -amidft 

25 

Following the procedure of Example 75, except substituting methanesulfonyl 
chloride for thiazole-2-sulfonyl chloride and 5-methoxybenzofiiran-2-carboxylic acid for 
benzofuran-2-carboxylic acid, the title compoxmd was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 494.2; ^H-NMR (400 MHz, CDCI3): • 
30 7.42-7.40(d, 2H). 7.08-6.94(m, 4H), 5.10(m, IH), 4.71(m. IH), 4.56-4.52(d, IH), 4,02(m, 
IH). 3.86(s. 3H), 3.68-3.63(4 IH). 2.92(s, 3H). 2.72(m, IH), 2.30-1.15(m, 2H), 1.95- 
1.40(m,5H),0.99(d, 6H); and the second elutmg diastereomer: MS (M+H+): 494.2. 
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Example 131 

Preparation of Ouinoxaliiie-2-carboxylic acid rrS)'l-f l"methanesiilfonvl-3-oxo-a2epaD'4- 
vlcaAamovlVS-methvl-butvll-amide 

5 

Following the procedure of Example 75, except substituting methanesuifonyl 
chloride for thiazole-2-sulfonyl chloride and quinoxaline-2-carboxylic acid for benzofuran- 
2-carboxylic acid, the title compound was prepared. The residue was purified by HPLC. 
First eluting diastereomer; MS (M+H+): 476.2; ^H-NMR (400 MHz, CDCl^): • 9.66(s, 
10 IH), 8.38(d, IH), 8.20-8.18(m, 2H), 7.88(m, 2H), 7.01(d, IH), 5.10(m, IH), 4.77(m, IH), 
4.57-4.52(d, IH), 4.08-4.00(m, IH), 3.69-3.64(d, IH), 2.92(s, 3H), 2.71(m, IH), 2.42- 
2.15(m, 2H), 1.95-1.42(ni, 5H), 1.02-1.01(d, 6H); and the second eluting diastereomer: 
MS (M+H+): 476.2. 

15 Example 132 

Preparation of S-(4-Chloro-phenvlVfuran"2^carboxvlic acid KSV3-methvl-l-r3-oxO"l- 
(pvridine'"2-sulf on vl)-azepan-4-vlcarbamovn-butvl 1 amide 

20 a.) 5-<4-Chloro-phenyl)-fiiran-2-K:arboxylic acid {(S)-3-inethyl-l-[3-hydroxy-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 5-(4-chlorophenyl)-2- 
furoic acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(ED 590 
(M+H+). 

25 

b.) 5"(4-Chloro-phenyl)-furan-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine"2- 
sulf onyl)-azepan-4-ylcarbamoyl]-buty 1 } amide 

Following the procedure of Example li except substituting 5-(4-chloro-phenyl)- 
furan-2-carboxylic acid {(S)-3-methyH-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4- 
30 ylcarbamoylj-butyl) amide of Example 132a the title compound was prepared: *H NMR 
(CDCI3): 5 1.0 (m. 6H), 1.5-2.1 (m, 5H), 2.2 (m, 2H), 2.7 (m, IH), 3.7 (d, IH), 4.0 (m, IH), 
4.7 (m, 2H), 5.0 (m, IH), 6.7 (m, IH), 7.2 (m, IH), 7.3 (m, 2H), 7.5 (m, IH), 7.7 (m, 2H), 
8.0 (m, 2H), 8.7 (m. IH); MS(EI): 587 (M*, 80%) 
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The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer MS(EI): 587 (M+ir,100%) and the slower eluting diastereomer: MS(EI): 
587 (M+ir,100%). 

5 Example 133 

Preparation of r S)-2-r2"f4-Methoxv-phenvlVacetvla minQ>-4>mft thvl-pentanoic acid (1- 
metfaanesulfonvl-3-oxQ-azepan'4-vlVa inide 

10 Following the procedure of Example 75, except substituting 4- methanesulfonyl 

chloride for thiazole-2-sulfonyl chloride and 2-(4-methoxyphenyl)-acetic acid for 
ben2ofuran-2-carboxylic acid, the tide compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 468.2; IR-NMR (400 MHz, CDCI3): • 
7.19-7.17(d, 2H), 6.90-6.88(d. 3H), 5.83-5.81(d, IH), 5.00(m, IH), 4.53-4.40(m, 2H), 4.03- 

15 3.99(m, IH), 3.81(s, 3H), 3.66-3.61(d, IH), 3.53(s, 2H), 2.91(s, 3H), 2.73(t, IH), 2.22- 
2.10(m. 2H), 1.99( m. IH), I.62-1.35(m, 4H), 0.90-0.88(d, 6H); and the second eluting 
diastereomer: MS (M+H+): 468.2. 

Example 134 

20. 

Preparation of Q uinoline-2-carboxvlic acid (r(S)-l-ri-(2-cvano-benzenesulfonvl)-3-oxo- 
a2epan-4-vlcarbamovn>3-methvl-butvl ) -amide 

Following the procedure of Example 75, except substituting 2- 
25 cyanobenzenesulfonyl chloride for thiazole-2-sulfonyl chloride and qumoline-2-caiboxylic 
acid for benzofuran-2-carboxylic acid, the title compound was prepared. The residue was 
purified by HPLC. First eluting diastereomer; MS (M+H+): 562.2; IH-NMR (400 MHz, 
CDCI3): • 8.65(d, IH), 8.48-8.40(q, 2H), 8.25-8.10(q, 7.91-7.65(m, 6H); and the 
second eluting diastereomer:. 7.12(d, IH), 5.10(m, IH), 4.73 (m, IH) 4,61-4.56(d, 
30 lH),4.20(m, lH),3.73-3.68(d, IH). 2.80(m. IH), 2.27(m, 2H), 1.91-1.40(m, 5H), 1.03- 
L01(m, 6H); and the second eluting diastereomer: MS (M+H+): 562.2. 
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Example 135 

Preparation of l-Methvl-lH-indole -Z-carboxvlic acid irfS)-l-ri-(2-cvano- 
ben2eDesttlfonvlV3K)XO-azepan-4-vlcarbamovl1-3-methvl'butvU"amide 

5 

Following the procedure of Example 75, except substituting 2- 
cyanophenylsulfonyl chloride for tfaiazole-2-sulfonyl chloride and N-methylindole-2- 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer; MS (M+H*^): 564.2; IR-NMR 
10 (400 MHz, CDCI3): • 8.13(d, IH), 7.89(d, IH), 7.77-7.67(m, 3H), 738-7.16(m, 4H), 6.97(s, 
IH), 6.70(d. IH), 5.05(m, IH), 4.70-4.60 (m, IH), 4.55-4.50(d, IH), 4.07(m, IH), 4.05(s. 
3H), 3.76-.3.71(d, IH), 2.75(m, IH), 2.30(m, 2H), 2.00-1.45(m, 5H), LOO(d, 6H); and the 
second eluting diastereomer: MS (M+H+) 564.2. 

15 Example 136 

Preparation of Furan-2-carboxvlic acid f f fSVl-fl-f2-cvano-benzenesulfonvlV3'OXo-azepan" 
4-vlcarbamovl1-3-methvl-butvlcarbamovll-metfavlVamide 

20 Following the procedure of Example 75, except substituting 2- 

cyanophenylsulfonyl chloride, for thiazole-2-sulfonyl chloride and N-(2-furan-carbonyl)- 
glycine for benzofuran-2-carboxylic acid, the title compound was prepared. The residue 
was purified by HPLC. First elutiug diastereomer, MS (M+H+): 558.2; ^H-NMR (400 
MHz, CDCI3): • 8.14.8.12(d, IH), 7.91-7.90(d, IH). 7.80-7.72(m, 2H), 7,48(s, IH). 7.14(d, 

25 2H), 6.98(d, IH), 6.80(d, IH), 6.52-6.51(t, IH), 5.03(m. IH), 4.60-4.53 (m, 2H), 4.17- 

4.14(m, 3H), 3.74-3.69(d, IH), 2.80(m, IH), 2.25(m, 2H), 2.00-1.40(01, 5H), 1.03-1.01(m, 
6H); and the second eluting diastereomer: MS (M+H"'") 558.2. 
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Example 137 

Preparation of 5-Metfaoxvbeiizofuran-2-caifaoxvlic acid f (SVl-ri-(2"Cvano- 
benzeDesulfoiivlV3K)XO-azepan-4"Vlcarbamovll-3-methYl"^™tYl} -amid 

5 

Following the procedure of Example 75, except substituting 2- 
cyanophenylsolfonyl chloride for thiazole-2-suIfonyl chloride and S-niethoxybenzofdran-2- 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer, MS (M+H+): 581.4; ^H-NMR 
10 (400 MHz, CDCI3): • 8.15-8.13(d, IH), 7.92-7.90(d, IH). 7.81-7.74(m, 2H), 7.42-7.40(m, 
2H), 7.08-7.03(m, 3H), 6.96(d, IH), 5.10(m, IH), 4.72-4.60 (m, 2H). 4.17 (d, IH), 3.85(s, 
3H). 3.75-3.70(d, IH), 2.83-2.76(t, IH), 2.27(m, 2H), 1.92-1.51(m, 5H), 1.02-1.01(m, 6H); 
and the second eluting diastereomer: MS (M+H"*") 581.2. 

15 Example 138 

Preparation of Ouinoxaline'2-carboxvlic acid (fSVl-ri-f2-cvano-benzenesulfonvl)-3'OXO- 
azepan-4-vlcarbamovn-3-methvl-butvl }-amide 

20 Following the procedure of Example 75, except substituting 2- 

cyanophenylsulfonyl chloride for tiuazoIe-2-sulfonyl chloride and quinoxaline-2-carboxylic 
acid for benzofuran-2-carboxylic acid, the title compound was prepared. The residue was 
purified by HPLC. First eluting diastereomer; MS (M+H+): 563.2; 1H-NMR (400 MHz, 
CDCI3): • 9.65(s, IH), 8.40(m, IH), 8.22-8. 10(m, 3H), 7.90-7.22(m, 5H), 7.00(d, IH), 

25 5.10(m, IH), 4.75(m. IH), 4.65-4.60(d, IH), 4.20-4.10(m. IH), 3.72-3.70(d, IH), 2.70(m, 
IH), 2.38(m, 2H), 1.95-1.40(m, 5H), 1.02(d, 6H); and the second eluting diastereomer: 
MS (M+H+) 563.2. 
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Example 139 



PreparatioD of fSV2"r2-f4-Methoxv-pheDvlVac&tY laiTii no)-4"m&thvl-pentaDoic acid ri-(2" 
cvano-ben2enesulfonvl)-3-oxo-azepan-4-vl1-aniide 

5 

Following the procedure of Example 75, except substitutijig 2-cyanophenylsiilf onyl 
chloride for thiazole-2-sulfonyl chloride and 2-(4-inethoxyphenyl)-acetic acid for 
benzofuran-2-carboxylic acid, the title conQ)ound was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 555.2; IR-NMR (400 MHz, CDCI3): • 
10 8.14-8.12(d, IH), 7.91-7.89(d, IH), 7.79-7.73(m, 2H), 7.19-7.17(d, 2H), 6.90-6,88(d, 3H), 
5.80(d, IH), 5.02(m, IH), 4.59-4.55(d, IH), 4.45-4.42(m, IH), 4.18-4.15(ni, IH), 3.82(s, 
3H). 3.72-3.67(d, IH), 3.53(s, 2H), 2.82-2.79(t, IH), 2.22(m, 2H), 1.92(m, IH), 1.60- 
1.30(m, 4H), 0.91-0.89(d, 6H); and the second eluting diastereomer: MS(M+H+) 555.2. 

15 Example 140 

Preparation of QuinoliDe-2~carfaoxvlic acid (r(S)-l-ri-(4-methoxv-benzenesulfonvl)-3-oxo- 
azepan-4-vlcarfaamovll-3-methvl-butvl >-amide 

20 Following the procedure of Example 75, except substituting 4- 

methoxybenzenesulfonyl chloride for thiazole-2-sulfonyl chloride and 2-quinoIine 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer; MS (M+H***): 567.2; ^H-NMR 
(400 MHz, CDCI3): • 8.72-8.61(d, IH), 8.35-8.28(q, 2H) 8.21-8.18(d, IH), 7.91-7.60(m, 

25 5H), 7.10.6.99(m, 3H), 5.05(m, IH), 4.73 (m, IH) 4,59-4.52(d, lH),4.00(m, IH), 3.88(s, 
3H), 3.45-3.38(d, IH), 2.42(m, IH), 2.30-1.35 (m, 7H), l,03-1.01(m, 6H); and the second 
eluting diastereomer: MSCM+H"*") 567.2. 
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Example 141 

Preparation of l-Metfavl-lH-indole-2-<^boxvlic acid ir(SVl-ri-f4-methoxv- 
beii2enemlfonvl>'3"OXO-azepan-4~vlcarbamovl1->3-met>iYl-butYl}-amide 

5 

Following the procedure of Example 75, except substituting 4- 
methoxyphenylsulfonyl chloride for thiazole-2-sulfonyl chloride and N-methyl-indole-2- 
carboxylic acid for benzofuran-2-carboxyIic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer, MS (M+H+): 569.2; 1H-NMR 
10 (400 MHz, CDCI3): • 7.78-7.72(d, 2H). 7.70.7.65(d, IH). 7.42-7.30(m, 2H), 7.17-7.14(t. 
IH), 7.05-6.95(m, 4H), 6.65(d. IH), 5.05(m, IH), 4.70-4.50 (m. 2H), 4.03(s, 3H), 3.88(s, 
3H), 3.45-3.40(d, IH), 2.45(m, IH), 2.30-2.10(m, 2H), 1.90-1.35(m, 6H); and the second 
eluting diastereomer:, L00(d, 6H); and the second eluting diastereomer MS (M+H+) 
569.2. 

15 

Example 142 

Preparation of FuraD-2-carboxvlic acid (l(SVl-ri"(4"methoxv-benzenesuIfonvl)-3-oxo- 
azepan-4-vlcarbamovn-3-methvl-butvlcarbamovU-miethvlVamide 

20 

Following the procedure of Example 75, except substituting 4- 
methoxyphenylsulfonyl chloride for thia2ole-2-sulfonyl chloride and N-(2-furan-carbonyl)- 
glycine for ben2ofuran-2-carboxylic acid, the title compound was prepared. The residue 
was purified by HPLC. First eluting diastereomer, MS (M+H+): 563.2; 1H-NMR (400 
25 MHz, CDCI3): • 7.74-7.72(d, 2H), 7.47 (s, IH), 7.15-6.99(m, 4H), 6.91(d, IH), 6.70(d, IH), 
6.52-6.51(m, IH), 5.01(m, IH), 4.53-4.49 (m, 2H), 4.17-4.14(m, 2H), 4.00-3.90(m. IH), 
3.88(s, 3H), 3.45-3.41(d, IH), 2.47(m, IH). 2.17(m, 2H). L85-1.40(m, 5H). 0.95(m, 6H); 
and the second eluting diastereomer: MS (M+H+) 563.2. 
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Exanyle 143 

Preparation of 5-Methoxvben2ofuran-2-carboxvlic acid f r(SVl-ri-f4-methoxv- 
beii2eDesulfoDvlV3-oxo-azepan-4-vlcarbamovn-3-methvl-butvl}"armde 

5 

Following the procedure of Example 75, except substituting 4- 
methoxyphenylsulfonyl chloride for thiazole-2-sulf onyi chloride and S- 
methoxybenzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid, the title compound 
was prepared. The residue was purified by HPLC. First eluting diastereomer; MS 
10 (M+H+): 586.2; 1H-NMR (400 MHz, CDCI3): • 7.75-7.73(d, 2H), 7.42-7.40(m, 2H), 7.08- 
6.99(m, 5H), 6.91(d, IH), 5.05(m, IH), 4.70-4.55(m, 2H), 4.05-4.00(m, IH), 3.89(s, 3H), 
3.86(8, 3H), 3.45-3,40(d, IH), 2.50-2.40(m, IH), 2.30-2.10(m, 2H), 1.90-1.35(m, 5H), 
1.01(m, 6H); and the second eluting diastereomer: MS(M+H+) 586.2. 

15 Example 144 

Preparation of OuiDOxalme-2-carboxvlic acid {r(S)-l-ri-(4-methoxy"benzenesulfoDvlV3- 
oxo-azepan"4-vlcarbamovll-3-methvl-butvl l-amide 

20 Following the procedure of Example 75, except substituting 4- 

methoxyphenylsulfonyl chloride for thiazole-2-sulfonyl chloride and quinoxaIine-2- 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer; MS (M+H+): 568.2; ^H-NMR 
(400 MHz, CDCI3): • 9.66(s. IH), 8.40-8.35(m, IH). 8.19(m, 2H), 7.88(m, 2H), 7.75- 

25 7.73(d, 2H). 7.02-6.90(m, 3H), 5.10-5.05(m, IH), 4.75(m, IH), 4.60-4.55(d, IH), 4.05- 
3.95(m, IH), 3.89(s, 3H), 3.45-3.41(d, IH), 2.45(m. IH), 2.30-2.10(m, 2H), 1.95-1.40(m, 
5H), 1.04-1. 02(d, 6H); and the second eluting diastereomer: MS(M+H+) 568.2. 
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Example 145 

Preparation of fSV2-r2"(4-Methoxv-ph&nvlVacetvlainiDoV4-methvI-peiitanoic acid ri-f4- 
methoxv-beiizenesulfonvlV3-oxo-azepan-4-vn-aimde 

5 

Following the procedure of Example 75, except substituting 4- 
methoxyphenylsulfonyl chloride for thiazole-2-5ulfonyl chloride and 2-(4-methoxyphenyI)- 
acetic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer, MS (M+H+): 560.4; ^H-NMR 
10 (400 MHz, CDCI3): • 7.74-7 .71(d, 2H), 7.19-7.17(d, 2H)» 7.01-6.99(d, 2H), 6.90-6.88(d, 
. 2H). 6.85(d, IH), 5.81(d, IH). 4.99(m, IH), 4.55-4.44(m, 2H), 3.97(m, IH), 3.88(s, 3H), 
3.81(s, 3H), 3.53(s, 2H), 3.43-3.38(d, IH), 2.43(t, IH), 2.14(m, 2H), 1.85-L35(m, 5H), 
0.90-0.89(d, 6H); and the second eluting diastereomer: MS (M+H+) 560.2. 

15 Example 146 

Preparation of lTMethvl-lH-indole"2~carboxvlic acid ir(SVl-ri-(4-fluoro- 
benzenesulfonvl)-3-oxo-azepan-4-vlcarbaiiiovl1-3-methyl-butvl ) -amide 

20 Following the procedure of Example 75, except substituting 4- 

fluorophenylsulfonyl chloride for thia2ole-2-sulfonyl chloride and N-methyl-indole-2- 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer, MS (M+H+): 557.2; ^H-NMR 
(400 MHz, CDCI3): • 7.84-7.80(m, 2H), 7.66-7.65(d, IH), 7.40-7.14(m, 5H), 6.95(m, 2H), 

25 6.65-6.63(d, IH), 5.07(m, IH), 4.68-4.55 (m, 2H), 4.04(s, 3H), 3.48-3.43(d, IH), 2.49(m, 
IH), 2.25(m, 2H), 1.89-1.38(m, 6H); and the second eluting diastereomer:, 1.01(d, 6H); 
and the second eluting diastereomer: MS (M+H+) 557.4. 
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Example 147 



Preparation of Fiiran-2-caifaoxvlic acid f(fS)"l"^l-f4"fluo^o-benzenesulfoDvlV3"Oxo- 
azepan^4-vlca^bamovl^-3-methvl'butvlca^bamov^-methvlVaImde 

5 

Following the procedure of Example 75, except substituting 4- 
fluorophenylsulfonyl chloride for thiazole-2-sulfonyl chloride and N-(2-furan-carbonyl)- 
glycine for benzofuran-2-carboxylic acid, the title compound was prepared. The residue 
was purified by HPLC. First eluting diastereomer; MS (M+H+): 551.4; Ifi-NMR (400 
10 MHz, CDCI3): 7.81(m. 2H). 7,48(s, IH), 7.27-7.16(m, 3H), 7.05(m. IH), 6.90(d, IH). 

6.52(m, 2H), 5.00(m, IH), 4.60-4.48 (m, 2H), 4.14(m, 2H), 4.00-3.90(d, IE), 3.48-3.44(d, 
IH), 2.50(m, IH), 2.20(m, 2H), 1.90-L40(m, 5H), 0.95(m, 6H); and the second eluting 
diastereomer: MS (M+H+) 551.2. 

15 Example 148 

Preparation of 5-Methoxybenzofuran-2"carboxylic acid i[(S)-l-ri-(4-fluoro- 
benzenesuIfonvlV3-oxo-azepan-4-vlcarbamovn-3'methvl-butvll-amide 

20 Following the procedure of Example 75, except substituting 4- 

fluorophenylsulfonyl chloride for thiazole-2-sulfonyl chloride and 5-methoxybenzofuran-2- 
carboxylic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer, MS (M+H+): 574.2; 1H-NMR 
(400 MHz, CDCI3): • 7.84-7.81(m, 2H), 7.42-7.40(m, 2H), 7.27-7.22(m, 2H), 7.08-7.04(m, 

25 3H), 6.93(d, IH), 5.10-5.02(m, IH), 4.69-4.55(m, 2H), 4.05-4.00(m, IH), 3.86(s, 3H). 3.47- 
3.43(d, IH), 2.49(ra, IH), 2.24(m, 2H), 1.90-1.40(m, 5H), 1.01(m, 6H); and the second 
eluting diastereomer: MS (M+H+): 574.2 
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Example 149 



Preparation of OuinoxaliDe-2-ca rboxvlic acid ir(SVl-rW4-fluoro-ben2enesttlfonvlV3-Qxo- 
azepaii-4-Ylcflrha movn-3-methvl-butYl}-amiHft 

5 

Following the procedure of Example 75. except substituting 4- 
fluorophenylsulfonyl chloride for thiazole-2-sulfonyl chloride and quinoxaline-2- 
carboxylic acid for ben2ofiiran-2-carboxylic acid, the tide compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer; MS (M+H+): 556.2; IR-NMR 
10 (400 MHz, CDCI3): • 9.66(s, IH), 8.4a-8.35(d, IH), 8.21-8.18(m, 2H), 7.90-7.81(m. 4H), 
7.27-7.22(m, 2H), 6.97(d, IH), 5.1O-5.02(m. IH), 4.75(m, IH), 4.59-4.55(d, IH), 4.05- 
4.39(m, IH), 3.48-3.44(d. IH), 2.49(m, IH), 2.32-2.10(m, 2H), L90-1.40(m, 5H). 1.03- 
L02(d, 6H); and the second eluting diastereomer: MS (M+H+) 556.2. 



Example 150 

Preparation of rS)-2-f 2>r4-Meth oxv-phenvn-acetvlamino^-4-metbv]-pentanoic acid ri>r4. 
fluoro-benzene sulfonvlV3-oxo-azepan-4'vn-amide 

* 

20 Following the procedure of Example 75, except substituting 4- 

fluorophenylsulfonyl chloride for tiiia2ole-2-sulfonyl chloride and 2-(4-methoxyphenyl> 
acetic acid for benzofuran-2-carboxylic acid, the title compound was prepared. The 
residue was purified by HPLC. First eluting diastereomer; MS (M+H+): 548.2; ^H-NMR 
(400 MHz, CDCI3): • 7.83-7.80(m, 2H), 7.27-7.17(m, 4H), 6.90-6.88(d, 3H), 5.85(d, IH). 

25 4.98(m, IH), 4.55-4.43(m, 2H), 4.00-3.97(m, IH), 3.81(s, 3H), 3.53(s, 2H), 3.45-3.41(d, 
IH), 2.48(t. IH). 2.17-2.14(m, 2H), h90-1.30(m. 5H), 0.90-0.88(d, 6H); and die second 
eluting diastereomer: MS (M+H+): 548.4. 
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Example 151 



Preparation of BeDzofaran-2-carboxvlic acid-ifSVl-ri-O-chloro-benzenesulphonvlVS-oxo- 
azepaii'4-vlcarbamovn-3-methvl-butvl 1-amide 

5 

a. ) {(S)-l-[l-(3-Q]loro-beiizenesulfonyl)-3-hydroxy-azepan-4-ylcarbamoy 
butyl}-carbaimc acid tert-hutyl ester 

To a solution of the coiqpound of Example 2g (2.50g, 7.29mmol) in DCE (100ml) 
was added P-NMM (4.0g) and 3-chlorobenzenesulphonyl chloride (1.85g, 8.75mmol). 
10 After shaking at room temperature overnight, the solution was filtered. The filtrate was 
concentrated to yield the title compound as white solid (3.13g, 83.3%). MS: 539.78 
• (M+Na)^ 

b. ) (S)-2-Amino-4-methyl-pentanoic acid [l-(3-chloro-benzenesulfonyl)-3-hydroxy- 
15 a2epan-4-yl3-anMde 

To a stirring solution of the compound of Example 151a (LOg, L93mmol) in 
methnol (10 ml) was added HCl (4M in Dioxane) (10 ml). After stirring at room 
temperature for 3 hr the solution was concentrated to provide a white solid. To a solution 
of the white solid (0.68 g, 1.50 mmol, 78%) in methnol (37 ml) was added P-CO3 (2.85g, 
20 2.63mmol/g). After shaking for 2hr, the solution was filtered and concentrated to yield the 
title compound as white solid (0,59 g, L42 mmol, 95%). MS: 417.86 (M+H)*. 

c. ) Benzofuran-2-carboxylic acid-{ (S)-l-[l-(3-chloro-ben2enesulphonyl)-3-hydroxy- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide 

25 To a solution of the compound of Example 151b (0.14 g, 0.33 mmol) in CH^Clj (20 

mL) was added benzofuran-2-carboxylic acid (0.81, 0.50 mmol), 1-hydroxybenzotriazole 
(0.77 g, 0.57 nunol), and P-EDC (0.67g, 1 mmol/g) in CHfil^ (10 mL) . After shaking at 
room temperature overnight, the solution was treated with tisamine (0.45 g, 3.75 mmol/g). 
After shaking for another 2 hr, the solution was filtered and concentrated to yield the title 

30 compound as a white solid (122 mg, 65%). MS (ESI): 562.2 (M+H)+ 
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d.) BenzofuiM-2-<:arboxyUcacid-{(S)-l-[l-(3-cMoro-ben2enesulphonyl>3-o^ 
azepan-4-ylcarbamoyI]-3-methyl-butyl}-ainide 

To a stirring solution of the compound of Example 15 Ic (122 mg, 0.22 mmol) in 
dichloromethane (4 mL) was added Dess-Martin reagent (185 mg, 0.44 mmol). After 
5 stirring at room temperature for 2 h, solutions of sodium thiosulfate (2 mL of 10% in 

water) and saturated aqueous sodium bicarbonate (2 mL) were added simultaneously to the 
solution. The aqueous layer was extracted with dichloromethane (2x). The organic phases 
were combined, washed with saturated brine, dried (MgSO^), filtered and concentrated. Tbe 
residue was purified by HPLC to yield the first eluting diastereomer as a white solid (62.7 
10 mg, 51.6%), MS (ESI): 560.2 (M+H)+ and the second eluting diastereomer as a white 
solid (40.2 mg, 33.1 %). MS (ESI): 560.2 (M+H)+ 

Example 152 

15 Preparation of 5-Methoxvbenzofuran"2-carboxvlic acid-(fSVl-fl-(3-chloro- 
benzenesulphonvlV3-oxo-azepan-4-vlcarbamovll-3-methvl'butvll-amide 

Following the procedure of Example 15 Ic-^, except substituting 5- 
methoxybenzofuran-2-<;arboxylic acid for benzofuran-2-carboxylic acid of Example 151c 
20 provided the tide compound which was separated by HPLC to give the first eluting 

diastereomer as a white solid (64.4 mg, 50.3%): MS (ESI): 590.2 (M+H)+ and the second 
eluting distereomer as a white solid (44.4 mg, 34.7%): MS (ESI): 590.2 (M+H)+ 

Example 153 

25 Preparation of 7-'Methoxvbenzofuran-2'Carboxvlic acid-lfS)-l-ri-f3-chloro- 
benzenesulphonvl)-3-oxo-azepan"4-vlcarbamovl1"3-methvl-butvl}-amide 

Following the procedure of Example 151c-d except substituting 7- 
methoxybenzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid of Example 151c 
30 provided the tide compound which was separated by HPLC to give first eluting 

diastereomer as a white solid (5 l.lmg, 39.9%), MS (ESI): 590.2 (M+H)+ and the second 
eluting diastereomer as a white solid (36.7 mg, 28.7%): MS (ESI): 590.2 (M+H)+ 
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Preparation of S,6"Dimethoxvbenzofuran"2--carboxvlic acid-lfSVl-ri-G- 
benzenesulphonvlV3-oxo-a2gpan-4-vlcarbamovlV3"methvl"butvll"amide 



5 Following the procedure of Example ISlc-d except substituting 5,6- 

dimethoxybenzofuran-2-carboxylic acid for beii2ofuran-2-carboxylic acid of Example 151c 
provided the title compound which was separated by EPLC to give first elutiug 
diastereomer as a white solid (51.1mg, 39.9%), MS (ESI): 622.2 (M+H)+ and the second 
eluting diastereomer as a white solid (36.7 mg, 28.7%): MS (EST): 622.2 (M+H)+ 

10 Example 155 

Preparation of 3-MethvIbenzofuran-2-carboxvlic acid-lfS^-l-Fl-G-chloro- 
benzenesulphonvl)-3-oxo-azepan-4"Vlcarbamovn-3-methvl'-butvl ) -amide 

15 Following the procedure of Example 151c-d except substituting 3- 

methylbenzofuran>2-carboxylic acid for benzofaran-2-carboxylic acid in step 151c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereomer as a white solid (78.6mg, 63.1%), MS (ESI): 574.2 (M+H)+ and the second 
eluting diastereomer as a white solid (40.7mg, 32.6%). MS (ESI): 574.2 (M+H)+ 

20 Example 156 

Preparation of Benzorblthiophene->2-carboxvlic acid-{(S)-l-fl-(3-chlorO" 
benzenesulphonvl)-3'OXO-azepan-4-ylcarbamovn-3-methvl"butvl}-amide 

25 Following the procedure of Example 15 Ic-d except substituting benzo[b]thiophene- 

2-carboxylic acid for benzofuran-2-carboxylic acid in step 151c provided the title 
compound which was separated by HPLC to give the first eluting diastereomer as a white 
solid (41.0 mg, 32.8%), MS (ESI): 576.2 (M+H)+ and die second eluting diastereomer as a 
white solid (31.0 mg, 24.8%), MS (ESI): 576.4 (M+H)+ 
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Example 157 

Preparation of l-M ethvl-lH-iiidole-2-carboxvlic acid-f fS)-l>ri-r3-chloro- 
benzenesulphQn vlV3-oxcKazepan-4-vlcarbamovl1-3-methv1-butv]} -amirift 

5 

Following the procedure of Example 151c-d except substituting l-methylindole-2- 
carboxylic acid for benzofuran-2-caiboxylic acid in step 151c provided the title compound 
which was separated by HPLC to give the &st eluting diastereomer as a white solid (28.5 
mg, 22.9%), MS (ESI): 573.2 (M+H)+ and the second eluting diastereomer as a white 
10 soUd (28.5mg, 22.9%). MS (ESI): 573,2 (M+H)+ 

Example 158 

Preparation of Quinoxaline-2-c arboxvlic acid-f(S)-l-ri-(3-chIoro-benzenesulphonvn-3- 
15 oxo-azepan-4-vlcarbamovlV3-methvl«butvl)-amide 

Following the procedure of Example 151c-d except substituting quinoxaline-2- 
carboxylic acid for benzofuran-2-carboxylic acid in step 151c provided the title compound 
which was separated by HPLC to give the IBrst eluting diastereomer as a white solid (63.1 
20 mg, 50.8%), MS (ESI): 572.2 (M+H)+ and lie second eluting distereomer as a white solid 
(43.2 mg, 34.8%), MS (ESI): 572.2 (M+H)+ 

Example 159 

25 Preparation of Benzofura n-2-^arboxvlic acidW(SVl-ri-(2»-fluoro-benzenesulphonvlV3-oxo- 
azepan-4>vlcarbamovll-3>methvl>butvn-.amide 

a.) {(S>-l-[l-(2-Huoro4>enzenesulfonyl)-3-hydroxy-azepan-4-ylcarbamoyI]-3-meth 
butyl }-carbaniic acid tert-butyl ester 

30 To a solution of the compound of Example 2g (1.03 g, 3.00 mmol) in DCE (20 ml) 

was added P-NMM (1.65 g, 3.64 mmol/g) and 2-fluorobenzenesulphony Ichloiide (0.70 g, 
3.60 mmol). After shaking at room temperature overnight, the solution was filtered. The 
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filtrate was conceBtrated to yield the title compound as white solid (1.13 g, 75.1%): MS: 
523.88 (M+Na)\ 

b.) (S)-2-Aimno-4-methyl-pentanoic acid [l-(2-fluoro-benzenesuIfonyl)-3-hydroxy- 
5 azepan-4-yl]-amide 

To a stilling solution of the compound of Example 159a (1.13 g, 2.25 nunol) in 
methnol (15 ml) was added HQ (4M in dioxane) (15 ml). After stirring at room 
temperature for 3 hr, the solution was concentrated to get white solid. To a solution of the 
white solid (Lll g, 2.60 mmol, 75%) in methnol (50 ml) was added P-CO3 (5.70 g, 2.63 
10 mmol/g). After shaking for 2hr, the solution was filtered and concentrated to yield the title 
compound as white solid (0.868g, 2.16nunol, 96%): MS: 401.96 (M+H)*. 

c) Benzofuran-2-<^arboxylic acid-{(S)-l-[l-(2-fluoro-benzenesulphonyl)-3-hydroxy- 
azepan-4-ylcarbamoyi]-3-methyl-butyl}-amide 

15 To a solution of the compound of Example 159b (0. 1 1 g, 0.26 mmol) in CUJCI^ (10 

mL) was added benzofuran-2-carboxylic acid (64.7 mg, 0,39 mmol), 1- 
hydroxybenzotriazole (61. Ig, 0.45 mmol), and P-EDC (0.53 g, 1 nmiol/g) in CH^Cl^ (10 
mL). After shaking at room temperature overnight, the solution was treated with tisamine 
(0.35 g, 3.75 nomol/g). After shaking for another 2 hr, the solution was filtered and 

20 concentrated to yield the title compound as a white solid (103.5 mg, 70%): MS (ESI) 
546.2 (M+H)+. 

d.) Benzofuran-2-carboxylic acid-{(S)-l-[l-(2-fluoro-benzenesulphonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-'butyl }-amide 

25 To a stirring solution of the compound of Exanq)le 159c (103.5 mg, 0.19 mmol) in 

dichloromethane (4 mL) was added Dess-Martin reagent (164.7 mg, 0.39 mmol). After 
stirring at room temperature for 2 h, solutions of sodium thiosulfate (2 mL of 10% in 
water) and saturated aqueous sodium bicarbonate (2 mL) were added simultaneously to the 
solution. The aqueous was extracted with dichloromethane (2x). The organic phases were 

30 combined, washed with saturated brine, dried CMgS04), filtered and concentrated. The 
residue was purified by HPLC to yield the first eluting diastereomer as a white solid (76.2 
mg, 73.6 %): MS (ESI) 544.2 (M+H)"'' and the second eluting diastereomer as a white 
soUd (20.7mg, 20.0%) MS (ESI) 544.4 (M+H)+ 
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Example 160 

Preparation of 5> Methoxvbenzofuran-2-carboxvlic acid-{(SVl-ri-(2-fliiQr<v 
5 ben2enesuIphonvIV3-oxo-a2epaD-4-vlcarbamovl1-3-methvl--butYl} -aTTiiHft 

Following the procedure of Example 159c-d, except substituting 5- 
metboxybenzofiiian-2-carboxylic acid for benzoiuran-2-carboxylic acid in step 159c 
provided the title compound which was separated by HPLC to give the first eluting 
10 diastereomer as a white solid (48.3 mg, 59.2%) MS (ESI): 574.2 (M+H)+ and the second 
eluting diastereomer as a white solid (24.2mg, 29.6%) MS (JEST): 574.2 (M+H)+ 

Example 161 

« 

Preparation of 7-Methoxvbenzofuran-2-caifaoxvlic acid-lfSVl-ri-r2-fluoro- 
15 benzenesulphonvlV3-oxo-a2epan-4-vlcarbamovlV3-methvl-buty1}-aTnide 

Following the procedure of Example 159c-d except substituting 7- 
methoxybenzofuran'-2-carboxylic acid for benzofuran-2-carboxylic acid in step 159c 
provided the title compound which was separated by HPLC to give the first eluting 
20 - diastereomer as a white solid (47.7 mg, 58.5%): MS (ESI) 574.2 (M+H)+ and the second 
eluting diastereomer as a white solid (27.7 mg, 33.9%). 

Example 162 

Preparation of 5.6-Dimethoxvbenzofuran-2-carboxvlic acid~irSVl-ri-(2-fluorQ- 
25 benzenesul phonvlV3-oxo-a2epan-4-vlcaifaamovll-3-meth vl-butvl ) -amide 

Following the procedure of Example 159c-d except substituting 5,6- 
dimethoxybenzofuran-2-carboxylic acid for ben2oftiran-2-carboxylic acid in step 159c 
provided the title compound which was separated by HPLC to give the first eluting 
30 diastereomer MS (ESI) 606.4 CM+H)+ and the second eluting diastereomer as a white 
soHdMS(ESI) 606.4 (M+ff). 
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Example 163 



Preparation of 3-Metfavlbenzofiiran>2-carboxvlic acid-lfS)-l-ri-(2-fluoro- 
benzenesulphonvlV3-oxo-azepan^vlcarbamovll-3-methvl-butvlt-aim 

5 

Following the procedure of Example 159c-d except substituting 3- 
methylbeiizofuran-2-caiboxylic acid for benzofuraxi-2-carboxylic acid in step 160c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereomer as a white solid (50.5 mg, 63.7%): MS (ESI) 558.2 and the second elutinfg 
10 diastereoemer as a white solid (20.6 mg); MS 558.2 (M+H)*. 

Example 164 

Preparation of Benzorb1thiophene-2-carboxvlic acid-f fSVl''ri-f2-fluoro- 
15 benzenesulphonvlV3-oxo-azepan-4-vlcarbamovll-3-methvl"buty1} -aniide 

Following the procedure of Example 159c-d except substituting benzo[b]thiophene- 
2-carboxylic acid for benzofuran-2-caiboxyIic acid in step 159c provided the title 
compound which was separated by HPLC to give the first eluting diastereomer as a white 
20 solid (52.5 mg, 65.9%): MS (ESI) 560.2 (M+H)+ and the second eluting diastereomer as a 
white soUd (20.7mg, 26,0%): MS(ESI) 560.2 (M+H)*, 

Example 165 

25 Preparation of l-Methvl-lH-indole-2-carboxvlic acid"l(SVl-ri-f2-fluoro- 
benzenesulphonvlV3-oxO"azepan"4-vlcarbamovll-3"methvl-butvl)-amide 

Following the procedure of Example 159c-d except substituting l-methylindole-2- 
carboxylic acid for benzofuran-2-carboxylic acid in step 159c provided the title compound 
30 which was separated by HPLC to give the first eluting diastereomer as a white solid (5 1 .4 
mg, 64.9%): MS (ESI) 557.2 (M+H)+ and the seond eluting diastereoemer as a white solid 
(21.0 mg, 26,5%): MS 557.2 (M+H)*. 
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Example 166 



Preparation of (SV4-Methvl-2-Q-oxv-pvridiDe-2'SulfonvlaniiDoVpentanoic acid f3-oxo-l- 
(pvridine-2-sttlfoiivl)-azepan-4-vl]-aniidft 

5 a.) (S)-4-Methyl-2-(l-oxy-pyridine-2-sulfonylamino>-pentanoic acid [3-hydroxy-l- 
(pyridine-2-sulfonyl)-azepan-4-yl]-amide 

To a solution of the compound of Example 28a (0.1 g) in dichlorormethane (10 
mL) and saturated NaHC03 was added 2-pryridinesulfonyl chloride N-oxide (0.9 mL) in a 
dropwise fashion over 3 minutes. The reaction was stirred at room temperature for 30 
10 minutes. Workup and columnn chromatography provided 9.2 mg of the title compound: 
MS (ESI) 541 (M+H*). 

b.) (S)-4-Methyl-2-(l-oxy-pyridine-2-sulfonylamino)-pentanoic acid [3-oxo-l- 
(pyridine-2-sulfonyl)-a2epan-4-yI]-amide 

Following the procedure of Example li except substituting the compound of 
15 Example 166a the title compound was prepared: MS (ESI) 539 (M+H*)- 



Preparation of Ouinoxaline-2'<:arboxvlic acid-f (SVl-ri-(2-fluoro-benzenesulDhonvlV3-oxo- 
20 azepan-4-vlcarfaamovlV3-methvl-butvl 1 -amide 

Following the procedure of Example 159c-d except substituting quinoxaline-2- 
carboxylic acid for benzofuran-2-carboxylic acid in step 159c provided the title compound 
which was purified by HPLC to give the first eluting diastereomer as a white solid (49.7 
25 mg, 62.9%): MS (ESI) 556.2 (M+H)* and the second eluting diastereomer as a white solid 
(19.9 mg, 25.1%): MS 556.4 (M+H)*. 

Example 168 

Preparation of 5-Methoxvbenzofuran-2-carboxvlic acid'US)"3-methvM-f3-oxO'l- 
30 fthiopbene-2-sulfonvlVazepan-4-vlcarbamovll--butvn-amide 

Following the procedure of Example 75a-d except substituting 2-thiophensulfonyl 
chloride for 2-thiazolesupfonyl chloride of Example 75a and 5-methoxybenzofuran-2- 



Example 167 
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carboxylic acid for benzofuran-Z-carboxylic acid in step 75c provided the title compound 
which was purified by HPLC to give the first eluting diastereomer as a white solid (7 1 mg, 
65%); MS (ESI) 562.2 (M+H)+ and the second eluting diastereomer as a white sohd (21.6 
mg, 20.0%) MS (ESI): 562.2 CM+H)+. 

5 

Example 169 

Preparation of 7'Methoxvbenzofuran-2-carboxvlic acid-US VS-methvl-l-rS-oxo-l- 
(thiophene-2-sulfonvlVa2epan-4-vlcarbamovll-butvn-amide 

10 Following the procedure of Example 168 except substituting 7- 

methoxybenzofuran-2-carboxylic acid for 5-methoxybenzofuran-2-carboxylic acid 
provided the title compound which ws purified by HPLC to give the first eluting 
diastereomer as a white solid (88 mg, 80%): MS (ESI) 562.2 (M+H)+ and the second 
eluting diastereomer as a white solid (18 mg, 16%) MS (ESI): 562.2 (M+H)+. 

15 ■ 

Example 170 

Preparation of S.6-Dimethoxvbenzofuran-2-carboxvlic acid-US VS-methvl-l-rS-oxo-l- 
(thiophene-2-sulfonvlVa2epan-4-vlcarbamovn-butvl 1-amide 

20 Following the procedure of Example 168 except substituting 5,6- 

dimethoxybenzofuran-2-carboxylic acid for 5-methoxybenzofuran-2-carboxyhc acid 
provided the title compound which was purified by HPLC to give the first eluting 
diastereomer MS (ESI) 594.2 (M+H)+ and the second eluting diastereomer. 

25 Example 171 

Preparation of 3-MethvlbenzQfuran-2-carboxvlic acid-{fSV3-methvl-l-r3-oxo-l'(thiophene- 
2-sulfonvD-azepan-4-vlcarbamovn-butvll-amide 

Following the procedure of Example 168 except substituting 3-methybenzofuran-2- 
30 carboxylic acid for 5-methoxyben2ofuran-2-carboxylic acid provided the title compoimd 
which w£is purified by HPLC to give the first eluting diastereomer as a white solid (88 mg, 
83%): MS (ESI) 546.2 (M+H)+ and the second eluting diastereomer as a white solid (16 
mg, 15%): MS (ESI) 546.2 (M+H)+. 
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Rxam ple M2 

ftepararion of BeD2orb1thiophene-2-carboxvHc acid-((SV3-methvM-r3-oxo-l-(thiophene> 
2-sulfonvlVazepan-4-Y ^garhaTTift Yn"btttvU--aimde 



5 Following the procedure of Example 168 except substituting benzo[b]thiophene-2- 

carboxylic acid 5-methoxybenzofuran-2-caiboxylic acid provided the title compound which 
was purified by HPLC to give the first eluting diastereomer as a white solid (43.4 mg, 
41%): MS (ESI) 548.4 (M+H)+ and the second eluting diastereomer as a white solid (33.4 
mg,31.5%): MS (ESI) 548.2 (M+H)+ 

10 

Example 173 

Preparation of l-M edivl-lH-indole-2-carboxvlic acid-f (SV3-methvl-l-f3-oxo-l>rthiophene- 
2-sulfonvn-a2epaP'4-vIcarbamovl1 -butvl I -amide 



15 Following the procedure of Example 168 except substituting l-methylmdole-2- 

carboxylic acid for 5-methoxybenzofuran-2-carboxylic acid provided the title compound 
which was separated by HPLC to give the first eluting diastereomer as a white solid (35.8 
mg, 34.0%): MS (ESI) 545.2 (M+H)+ and the second eluting diastereomer as a white solid 
(45.8 mg, 43%): MS (ESI) 545.2 (M+H)+. 

20 

Example 174 

Preparation of Quinoxaline-2-carboxvlic acid-((SV3-methvl-l-r3-oxO'l-(thiophene-2- 
sulfonvlVazepan-4-vlcarbamovll-butYl}-amiHft 



25 Following the procedure of Example 168 except substituting quinoxaline-2- 

carboxylic acid for 5-methoxybenzofuran-2-carboxylic acid provided the title compound 
which was separated by HPLC to give the first eluting diastereomer as a white solid (60 
mg, 56%): MS (ESI) 544.4 (M+H)+ and the second eluting diastereomer as a white solid 
(38.7 mg, 37%): MS (ESI) 544.4 (M+H)+. 
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Example 175 



Preparation of Benzofuraii-2-carboxvlic acid-f (S>-l-'ri"(4-chloro-benzenesulphoDvlV3-oxo- 
azepaD-4-vlcarbamovn-3-methvl-butvl)-aniide 

5 

a. ) {(S)-l-[l-(3<)Moro-ben2enesulfonyl)-3-hydroxy-azepan-4-ylcaibamoyl]-3-meA^ 
butyl }-carbaimc acid tert-butyl ester 

To a solution of the compound of Example 2g (2.50 g, 7.29mmol) in DCE (100 ml) 
was added P-NMM (4.0g) and 4-chlorobenzenesulphonyl chloride (1.85g, 8.75namol). 
10 After shaking at room temperature for over night, the solution was filtered. The filtrate was 
concentrated to yield the title compound as white solid (3.13g, 83.3%). MS: 539.78 
(M+Na)*. 

b. ) (S)-2-Amino-4-methyl-pentanoic acid [l-(3-chloro-benzenesulfonyI)-3-hydroxy- 
15 azepan-4-yl]-anmde 

To a stirring solution of the compound of example 175a (1.0 g, 1.93mmol) in 
methnol (10 ml) was added HCl (4M in dioxane) (10 ml). After stirring at room 
temperature for 3 hr, the solution was concentrated to provide a white solid. To a solution 
of the white solid (0.68 g, 1.50 mmol, 78%) in methnol (37 ml) was added P-CO3 (2.85 g, 
20 2.63 mmol/g). After shaking for 2hr, the solution was filtered and concentrated to yield the 
title compound as white solid (0.59 g, 1.42 mmol, 95%): MS: 417.86 (M+H)*. 

c) Benzofiiran-2-carboxylic acid-{(S)-l-[l-(4-chioro-benzenesulphonyl)-3-hydroxy- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide 

25 To a solution of the compound of Example 175b (0.14 g, 0.335 mmol) in CH^Clj 

(20 mL) was added benzofuran-2-carboxylic acid (0.81, 0.50 nunol), 1- 
hydroxybenzotriazole (0.77g. 0.569mmol), and P-EDC (0.67g, Immol/g) in CH^Cl^ (10 
mL) . After shaking at room temperature overnight, the solution was treated with tisamine 
(0.446 g, 3.75 mmol/g). After shaking for another 2 hr, the solution was filtered and 

30 concentrated to yield the title compound as a white solid (122.2 mg, 65%). MS (ESI): 
562.2 (M+H)+. 
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d.) Benzofuran-2-carboxylic acid.{ (S)-l-[l-(4-chloro-beiizenesulphonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-ainide 

To a stining solution of the compound of Example 175c (122^mg, 0517mmol) in 
dichloromethane (4 mL) was added Dess-Martin reagent (184.8mg, 0.436mmol). After 
5 stining at room temperature for 2 h, solutions of sodium thiosulfate (2 mL of 10% in 

water) and saturated aqueous sodium bicarbonate (2 mL) were added simultaneously to the 
solution. Hie aqueous was extracted with dichloromediane (2x). The organic phases were 
combined, washed with saturated brine, dried (MgSOJ, filtered and concentrated. The 
residue was purified by HPLC to yield the first eluting diastereomo: as a white solid 
10 (62.7mg, 51.6 %): MS (ESI) 560.2 (M+H)+ and the second elution as a white soUd 
(32.7mg, 26.9 %): MS (ESI) 560.2 (M+H)+. 



Example 176 



15 • Preparation of 5-Methoxvbenzofuran-2-carboxvlic acid-f fSVl-ri-(4^hloro- 
benzenesulpho nvlV3-oxo-azepan'4-ylcarbamovll-3-methvl«butv1}-amide 

Following the procedure of Example 175c-d except substituting 5- 
methoxybenzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid in step 175c 
20 provided the title compound which was separated by HPLC to give the first eluting 

diastereomer as a white soUd (64.4 mg, 50%): MS (ESI) 590.2 (M+H)+ and the second 
eluting diastereoemer as a white solid (32.2 mg, 25.2%): MS (ESI) 590.0 (M+H)+. 



25 



Example 177 

Preparation of 7-Methoxvbenzofuran>2-carboxvlic acid-/fSVl-fl-f4-chloix>- 
benzenesulphonvlV3-o xo-azepan-4-vlcarbamovn-3-methvl-butvl} -aTnide 



Following the procedure of Example 175c-d except substituting 7- 
30 methoxyben2ofuran-2-carboxylic acid for benzofuran-2-carboxylic acid in step 175c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereomer as a white soUd (51.1 mg, 40%): MS (ESI) 590.2 (M+H)+ and the second 
eluting diastereoemer as a white solid (41 mg, 32%): MS (EST) 590.2 (M+H)+. 
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Example 178 

Preparation of ^S^6-Dime thoxvbeDzofiu:an-2'^arbQxvlic acid'(fSVl-fl-(4-chloro- 
5 benzenesulphonvlV3"Oxo-azepaD-4-vlcarbamovl1'3-methvI-butvU-aimde 

Following the procedure of Example 175c-d except substituting 5,6- 
dimethoxybenzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid in step 175c 
provided the tide compound which was separated by HPLC to give the first eluting 
10 diastereomer: MS (ESI) 622.2 (M+H)+ and the second eluting diasteieoemer: MS (ESI) 
622.2 (M+H)+ 

Example 179 

15 Preparation of 3-Methvlbenzofuran-2-carboxvlic acid-{(SVl-f l-r4-chloro- 
benzenesulphonvl)-3-oxo-azepan-4-vlcarbamovn-3-methvl-butvU-aniide 

Following the procedure of Example 175c-d except substituting 3- 
methylbenzofuran-2-carboxylic acid for benzofaran-2-carboxylic acid in step 175c 
20 provided the title compound which was separated by HPLC to give the first eluting 

diastereomer as a white solid (78.6 mg, 63%): MS (ESI) 574.2 (M+H)+ and the second 
eluting diastereoemer as a white solid (27.6 mg, 22%): MS (ESI) 574.2 (M+H)+. 

Example 180 

25 

Preparation of Ben2orb1thiophene-2-carboxvlic acid-f (S)-l-f l-(4<:hloro- 
benzenesulphonvl)-3-oxo-azepan-4-vlcarbamovn-3-methvI-butvll-amide 

Following the procedure of Example 175c-d except substituting benzo[b]thiophene- 
30 2-carboxylic acid for benzofuran-2-carboxylic acid in step 175c provided the titie 

compound which was separated by HPLC to give the first eluting diastereomer as a white 
solid (41 mg, 33%): MS (ESI) 576.2 (M+H)+ and die second eluting diastereoemer as a 
white solid (32.6 mg, 26%): MS (ESI) 576.2 (M+H)+. 
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Example 181 

Preparation of l-MethvMH-mdole-2-carfaoxvlic acid-((SVl-f l-(4-chloro- 
5 benzenesttlphonvlV3-oxO"azepaD-4>vlcarbamovll-3-methvl"btttvU-amid^ 

Following the procedure of Example 175c-d except substituting l-methylindole-2- 
carboxylic acid for ben2ofuran-2-carboxylic acid in step 175c provided the title compound 
which was separated by HPLC to give the first eluting diastereomer as a white solid (28.5 
10 mg, 23%): MS (ESI) 573.2 (M+H)+ and the second eluting diastereoemer as a white solid 
(38.5 mg, 31%): MS (ESI) 573.2 (M+H)+ 

Example 182 

15 Preparation of Quinoxaline-2-carboxvlic acid-((SVl-ri-(4-chlorO"benzenesulphonvlV3- 
oxO'azepan"4-vlcarbamovll-3-methvl-butvll-apaide 

Following the procedure of Example 175c-d except substituting quinoxaline-2- 
carboxylic acid for benzofuran-2-carboxylic acid in step 175c provided the tide compound 
20 which was separated by HPLC to give the first eluting diastereomer as a white solid (63 

mg, 51%): MS (ESI) 572.2 (M+H)+ and the second eluting diastereoemer as a white solid 
(44.5 mg, 36%): MS (ESI) 572.2 (M+H)+ 

Example 183 

25 

Preparation of Benzofuran-2-carboxvlic acid-l (SVl-ri-f3-methoxV"benzenesulphonvn-3- 
oxo-a2epan-4>vlcarbamovll-3-methvl>'butyl| -aTnide 

a.) {(S)-l-[l-(3-Methoxy-benzenesulfonyl)-3-hydroxy-a2epan-4-ylcarbamoyl]-3- 
30 methyl-butyl}-carbamic acid tertAmtyl ester 

To a solution of the compound of Example 2g (1.60g, 4.66nmiol) in DCE (5Qml) 
was added P-NMM (2.56g, 3.64mmol/g ) and 3-methoxy-benzenesulphonyl chloride 
(1.15g, 5.59mmol). After shaking at room temperature for over night, the solution was 
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filtered. The filtrate was concentrated to yield the tide compound as white solid (L70g, 
71.1%): MS 535.8 (M+Na)*. 

b. ) (S)-2-Amino-4-methyl-pentanoic acid [l-(3-methoxy-benzenesulfonyl)-3-hydroxy- 
5 azepan-4-yl]-aimde 

To a stirring solution of the compound of example 183a (1.70 g» 3.31nmiol) in 
methnol (22 ml) was added HCl (4M in dioxane) (22 mi). After stirring at room 
temperature for 3 hr, the solution was concentrated to get white solid. To a solution of the 
white solid (1.19 g, 2.64 nunol, 80%) in methnol (50 ml) was added P-CO3 (5.02 g, 2.63 
10 mmol/g). After shaking for 2 hr the solution was filtered and concentrated to yield the title 
compound as white solid (1.03 g, 2.49 mmol, 96%): MS 413.90 (M+H)*. 

c. ) Benzofuran-2-carboxylic acid-{(S)-l-[l-(3-methoxy-benzenesulphonyl)-3- 
hydroxy-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide 

15 To a solution of the compound of Example 183b (0.1 1 g, 0.26 nunol) in CHjClj (10 

mL) was added ben2ofuran-2-carboxylic acid (64.69mg, 0.399 mmol), 1- 
hydroxybenzotriazole (61.1g, 0.452mmol), and P-EDC (0.532g, Inunol/g) in CHJOl^ (10 
mL) . After shaking at room temperature for over night, the solution was treated with 
dsamine (0.355g, 3.75mmol/g). After shaking for another 2hr, the solution was filtered and 

20 concentrated to yield the tide compound as a white solid (103.5 mg, 70%): MS (ESI) 558.2 
(M+H)+. 

d. ) Benzofuran-2-carboxylic acid- { (S)- l"[l-(3-methoxy-benzenesulphonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-ainide 

25 To a stirring solution of the compound of Example 183c (103 mg, 0.19 mmol) in 

dichloromethane (4 mL) was added Dess-Martin reagent (157 mg, 0.37 mmol). After 
stirring at room temperature for 2 h, solutions of sodium thiosulfate (2 mL of 10% in 
water) and saturated aqueous sodium bicarbonate (2 mL) were added simultaneously to the 
solution. The aqueous was extracted with dichloromethane (2x). The organic phases were 

30 combined, washed with saturated brine, dried (MgSOJ, filtered and concentrated. The 
residue was purified by HPLC to yield the first eluting diastereomer as a white solid (76.2 
mg, 73.6 %): MS (ESI: 556.2 (M+H)"*" and the second eluting diastereomer as a white 
soUd (24.1 mg, 23.3 %): MS (ESI) 556.2 (M+H)+ 
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Example 184 

Preparation of 5-Methoxvbenzofuran-2«-carboxvlic acid-f fSVl-fl-fS-methoxy- 
5 benzenesulphonvlV3K)xo-azepan-4-vlcarbamovll-3-methvl-butvlK 

Following the procedure of Example 183c-d except substituting 5- 
methoxybenzofuran-2-caiboxylic acid for benzofuran-2-carboxylic acid in step 183c 
provided the title compound which was separated by HPLC to give the first eluting 
10 diastereomer as a white solid (33 mg, 31%): MS (ESI) 586.2 (M+H)+ and the second 
eluting diastereoemer as a white solid (35.2 mg, 32%): MS (ESI) 586.2 (M+H)+. 

Example 185 

15 Preparation of 7-Methoxvbenzofuran-2-carboxvlic acid-KSVl-fl-G-methoxv- 
benzenesulphonvlV3-oxo-azepan«4-vlcarbamovll-3-medivl-butvl}-amide 

Following the procedure of Example 1 83c-d except substituting 7- 
methoxybenzofuran-2-carboxylic acid for benzofuran-2-caiboxylic acid in step 183c 
20 provided the title compound which was separated by HPLC to give the first eluting 
diastereomer as a white solid (41 mg, 38%): MS (ESI) 586,4 (M+H)+ and the second 
eluting diastereoemer as a white solid (39.5 mg, 36%): MS (ESI) 586.2 (M+H)+. 

Example 186 

25 

Preparation of 4.5-Dimethoxvbenzofuran-2^arboxvlic acid-l fSVl-ri-(3-methoxv- 
benzenesulphQn vD'3-oxo-azepan-4>vlcarbamovn-3>methvl-butvl I -amide 

Following the procedure of Example 183c-d except substituting 5,6- 
dimethoxyben2ofiiran-2-carboxylic acid for benzofiiran-2-carboxylic acid in step 183c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereomer: MS (ESI) 618.4 (M+H)+ and die second eluting diastereoemer. 
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Example 187 



Preparation of 3-MethvlbenzofuraD>2--caifaoxvlic acid-{(SVl-ri-f3-methoxv- 
ben2eiiesulphoDyl)'3-oxo-azepan-4-ylcarbamovl1-3-methyl"btttyl \ -amide 

5 

Following the procedure of Example 183c-d except substituting 3- 
methylbenzofuran-2-carboxylic acid for benzofuran-2-carboxyIic acid in step 183c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereomer as a white solid (76 mg, 72%): MS (ESI) 570.2 (M+H)+ and the second 
10 eluting diastereoemer as a white solid (23.2 mg. 22%): MS (ESI) 570.2 (M+H)+. 

Example 188 

Preparation of Benzorblthiophene-2-carboxvlic acid-(fS)''l-fl-(3-methoxy- 
15 benzenesulphonvlV3-oxo-a2epan-4-vlcarbamovn-3-methvl-butvl}-amide 

Following the procedure of Example 183c-d except substituting benzo[b]thiophene- 
2-caifooxylic acid for benzofaran-2-carboxylic acid in step 183c provided the title 
compound which was separated by HPLC to give the first eluting diastereomer as a white 
20 solid (37 mg, 35%): MS (ESI) 572.2 (M+H)+ and the second eluting diastereoemer as a 
white solid (31 mg, 29%): MS (ESI) 572.2 (M+H)+ 

Example 189 

25 Preparation of l-Methvl-lH-indole-2-carboxvlic acid-KSVl-ri-Q-methoxv- 
benzenesulphonvlV3-oxo-a2epan'4-vlcarbamovn"3-methvl-butvn-amide 

Following the procedure of Example 183c-d except substituting l-methyIindole-2- 
carboxylic acid for benzofuran-'2-carboxyIic acid in step 183c provided the titie compound 
30 which was separated by HPLC to give the first eluting diastereomer as a white solid (34 

mg, 32%): MS (ESI) 569.2 (M+H)+ and the second eluting diastereoemer as a white solid 
(38 mg, 38%): MS (ESI) 569.4 (M+H)+ 
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Preparation of Ottinnxalme-{( SVl-.ri43-methoxv-beii2enesulphonvl)-3-ox()-azepan-4- 
vlcarbamovI1-3-methvl-butvl l-amide 

m 

5 

Following the procedure of Example 183c-d except substituting quinoxaline-2- 
caiboxylic acid for benzofuran-2-carboxylic acid in step 183c provided the title compound 
which was separated by HPLC to give the first eluting diastereomer as a white solid (71 
mg, 67%): MS (ESI) 568.2 (M+H)+ and the second eluting diastereoemer as a white solid 
10 (27 mg. 24%): MS (ESI) 568.2 (M+H)+ ' 

Example 191 

Preparation of Benzofiiran-2-carboxvlic acid-(fSV3>methvl-l>r3-oxo>Kthiophene-2- 
suIfonvIVazepan-4-vIcarbamovn-butvl]-amide 

15 Following the procedure of Example 168 except substituting benzofuran-2- 

carboxylic acid for 5-methoxybenzofuran-2-carboxylic acid provided the title compound 
which ws purified by HPLC to give the first eluting diastereomer as a white solid (76 mg, 
73%): MS (ESI) 532.2 (M+H)+ and the second eluting diastereomer as a white solid (25 
mg, 23%) MS (ESI): 532.2 (M+H)+. 

20 

Example 192 

Preparation of Benzofuran-2-carboxvlic acid l(SV3-methvM-rr2.2\4-trideuterioV3~oxQ-l- 
(pvridine-2-sulfonvlVa2epan>4-vlcarbamovn-butvl ) amide 

25 

To a solution of benzofuran-2-caiboxylic acid {(S)-3-methyl-l-[3-oxo-l-(pyridine- 
2-sulfonyl)-azepan-4-ylcaibamoyl]-butyl}amide of Example 28c (0.03 g) in DjO:CD30D 
(0.4:4 mL) was added triethylaraine (0.04 mL). The reaction was heated to reflux for 2 
hours whereupon it was concentrated and dried under vacuum. The residue was the 
30 redissolved in the same mixture and heated to reflux overnight. The reaction was 
concentrated and the residue purified by column chromatography (5% 
methanohdichloromethane) to provide die title compound (0.02 g): 'HNMR: S 1.0 (m, 6H), 
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1.5-2.2 (m, 6H), 2.7 (m, IH), 4.1 (m. IH), 4.7 (m, 2H), 7.4-8.0 (m, 8H), 8.7 (m, IH); 
MS(E1): 529 (M*, 45%). 

The diastereomeric mixture was separated by HPLC to provide the faster eluting 
diastereoemer: MS(EI): 530 (M+ir,100%) and the slower eluting diastereomer: MS(EI): 
5 530(M+ir,100%). 



Preparation of Ben2ofaran-2-carboxvlic acid ((SV2-inetfavl-l-f3-oxo-l-fpvridine-2- 
10 sulfonvlVazepan-4-vlcarbamovn-butvl l-amide 



To a stirring solution of compound of Example 2e (1.04 g, 3.92mmol) in THF was 
added di-tert-butyldicarbonate (0.864 g). After stirring at room temperature for 30 minutes, 
15 the reaction mixture was diluted with diethylether and extracted with saturated NaHCOj 
The organic layer was dried over anhydrous NajSO^, filtered, concentrated, and purified by 
silica gel column to give the title compound as a yellow oil (0.963 g, 2.64 mmol, 67%). MS 
(EST): 365.03 (M+H)*. 

20 b.) (3-Hydroxy'-azepaD-4-yl)-carbamic acid r^rf-butyl ester 

To a solution of compound of Example 193a (0.963g, 2.64mmol) in ethyl acetate 
(16 ml) was added 10% palladium on carbon (500 mg). After stirring the solution at room 
temperature for 48 hours, the mixture was filtered through celite. The filterate was 
concentrated to yield the tide compound ( 0.529 g, 2.29mmol, 87%): MS(ESI): 231.92 

25 (M+H)*. 

c.) [3-Hydroxy-l-(pyridine-2-sulfonyl)-a2epan-4-yl]-carbamic acid tert-hntyl ester 

To a solution of the compound of Example 193b (0.53, 2.29 mmol) in 
dichloromethane (20 ml) was added triethylamine (232 mg) and pyridine-2-sulfonyl 
30 chloride (410 mg, 2.32 mmol). After stirring at room temperature for 30 minutes, the 
mixture was washed with saturated NaHCO, The, organic layer was dried, filtered, 
concentrated and purified on a silica gel column to give the tide compound as a solid ( 0.58 
g, 1.57 mmol, 68%): MS(ESI): 372.95 (M+H)*. 



Example 193 



a.) 



4-f5/t-Butoxycarbonylamino-3-hydroxy-azepane-l-carboxylicacid benzyl ester 
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d.) 4-Aiiimo- l-(pryidine-2-sulfonyl)-azepan-3-ol 

To a stirring solution of the compound of Example 193c (0.583 g, 1.57nmiol) in 
ethyl acetate (0.5 ml) was added HCl (4M in dioxane, 3.9 ml). After stirring the reaction 
5 mixture for 30 minutes at room temperature, the mixture was concentrated to yield a white 
solid. The solid was treated with NaOH and then extracted with ethylacetate. The organic 
layer was dried, filtered, and concentrated to yield a yellow solid (0.35 g, 1.28 mmol, 81%): 
MS (ESI) 272.93 (M+H)*. 

10 e.) {(S)-l-[3-Hydroxy-l-(piyidine-2-sulfonyl)-a2epan-4-ylcarbamoyl]-2-meth-45^ 
carbamic acid tert-bxxtyl ester 

To a solution of the compound of example 193d (19 mg, 0.070 mmol) in CH^Clj 
was added N-Boc-isoleucine (24.5 mg, 0.10 mmol), 1-hydroxybenzotriazole (16.1 mg. 0.12 
mmol), and P-EDC (140 mg, 0.14 nunol ) in CH^Cl^ , After shaking at room temperature 
15 overnight, the mixture was treated with PS-Trisamine. After shaking for another 2 houre, 
the mixture was filtered and concentrated to yield the title compound as a solid. MS (ESI) 
484.97 (M+H)". 

f. ) (S)-2-Anuno-3-methyl-penatanoic acid [3-hydroxy-l-(pyridine"2-sulfonyl)-azepan- 
20 4-yl]-amide 

To a stirring solution of the compound of example 193e (34 mg, 0.07 mmol) in 
CH^Cl^ (0.50 ml) was added HCl (4M in dioxane) (0.165 ml). After stirring at room 
temperature for 30 minutes, the mixture was concentrated, giving a white solid. The white 
solid was azeotroped with toluene then treated with MP-carbonate (0.35 mmol) in 
25 methanol. After four hours of shaking, the mixture was filtered and concentrated to give the 
title compound as a solid.: MS(ESI) 384.9 (M+H)*. 

g. ) Benzofuran-2-carboxylic acid {(S)-2-methyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyll-butyl } -amide 

30 To a solution of the compound of example 193f (27 mg, 0.070 nunol) m CHjCl^ 

was added 2-benzofurancaiboxylic acid (17.0 mg, 0.106mmol), 1-hydroxybenzotriazole 
(16. 1 mg, 0.12 mmol), and P-EDC (140 mg, 0.14 mmol ) in CH^Cl^ . After shaking at 
room temperature overnight, the mixture was treated with PS-Trisamine. After shaking for 
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another 2 hours, the mixture was filtered and concentrated to yield the title compound as a 
soUd: MS (ESI) 528.9 (M+H)\ 

h.) Benzofuran-2-carboxylic acid {(S)-2-methyH"[3-oxo-l-(pyridine-2-sulfonyl)-azepan- 
5 4-ylcarbamoyl]-butyl }-amide 

To a stirring solution of the compound of example 193g (37 mg, 0.07 mmol) in 
CH^Clj (0.5 ml) was added Dess-Martin reagent (45 mg, 0.105 nomol). After stirring for 30 
minutes, solutions of sodium thiosulfate (10% in water, 0.50 ml) and saturated aqueous 
sodium bicarbonate (0.50 ml) were added simultaneously to the reaction. The mixture was 
10 then extracted with dichloromethane (2 times). The organic layer was dried, filtered, and 
concentrated. The residue was purified by HPLC to yield the two diastereomers of the title 
compound as solids (first eluting: 7mg, second eluting: 5.5 mg): MS (ESI) 526.91 
(M+H)*. 

15 Example 194 

Preparation of Benzofuran-2-carboxvlic acid l(S)-l-r3-oxo-l"(pvridine-2-sulfonvD'azepan- 
4-vlcarbamovll-propvl}-amide 

20 Following the procedure of Example 193e-h, except substituting N-Boc-alpha- 

aminobutyric acid in step 193e the title compound was purified to yield two diastereomers 
as solids (first eluting: 5 mg, second eluting: 5 mg) MS(ESI) 543.8 (M+H)*. 

Example 195 

25 

Preparation of Benzofuran'-2-carboxvlic acid l(SV2"Cvclohexvl-l-r3-oxo-l-(pvridine-2- 
sulf onvD-azepan-4-vlcarbamovll-ethvl Kamide 

Following the procedure of Example 193e-h, except substituting N-Boc- 
30 cyclohexylalanine in step 193e, the title compound was purified to yield two diastereomers 
as solids (first eluting: 4.5 mg second eluting: 4.5 mg): MS(ESI): 566.87 (M+H)*. 
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Example 196 



Preparation of B enzofuran-2-carboxvlic acid l(SVl-r3-oxo-l-(pvridme-2-sulfonvlVazepaii- 
4-vlcarbamovn-etbv] >-amide 

5 

Following the procedure of Exairple 193e-h, except substituting N-Boc-alanine for 
step 193e, the tide compound was purified to yield two diastereomers as solids (first 
eluting: S.S mg, second eluting: S mg). 

10 Example 197 

Preparation of Benzofuran-2-carboxvlic acid irSV3-methanesulfmvl-l-r3-oxo-l-(pvridine- 
2-sulf onvl)-azepan-4-vlcarbamovl1-prop vl 1 -amide 



15 Following the procedure of Example 193e-h, except substituting N-Boc-L- 

methionine for step 1(f), the title compound was purified to yield two diastereomers as 
solids (first eluting: 3 mg, second eluting: 3 mg). MS(ESI): 560.7 (M+H)* . 



20 



Example 198 

Preparatio n of BenzoftiraD-2-carboxvlic acid ir3-oxo-l"(pvridine-2-sulfonv])-azepan-4- 
Ylcarham ovll-methvl )-amide 



Following the procedure of Example 193e-h, except substituting N-Boc-glycine 
25 for step 193e, the title compound was purified to yield two diastereomers as solids (first 
eluting: 3mg ,second eluting: 3 mg). MS(ESI): 470.81 (M+H)*. 
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Example 199 



Preparation of Benzofiiran-2-carboxYlic acid USVl-fS-oxo-l-fpyridine-Z-STilfonvlVazepan- 
4-vlcarbainovll-p eTitYl j-amidft 

5 

Following the procedure of Example 193e-h, except substituting N-Boc-norleucine 
for step 193e, the title compound was purified to yield two diastereomers as solids (first 
eluting: 4 mg, second eluting: 5 mg). MS(ESI): 526.85 (M+H)* . 

10 Example 200 

Preparation of Benzofuran-2-carboxvlic acid {(S)-l-r3-oxo-l-(pvridine-2-sulfonvlVazepan- 
4-vlcarbamovlVbutvl )-amide 

15 Following the procedure of Example 193e-h, except substituting N-Boc-norvaline 

for step 193e, the title compound was purified to yield two diastereomers as solids (first 
eluting: 7.5 mg, second eluting: 3.5 mg). MS(ESI): 512.8 (M+H)*. 

Example 201 

20 

Preparation of Benzofuran-2-carboxvlic acid f(SV2"methvl-l-r3-oxo-l-(pvridiae-2~ 
sulfon vn-a2epan-4-vlcarbamovn-propvl ) -amide 

Following the procedure of Example 193e-h, except substituting N-Boc- valine for 
25 step 193e, the title compound was purified to yield two diastereomers as solids (first 
eluting: 6 mg, second eluting: 4.5 mg). MS(ESI): 512.8 (M+H)\ 
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Example 202 

Preparation of Be nzofiiran-2-carboxvlic acid l(SV2-hvdroxv-l-r3-oxo-l-(pvridine-2- 
sulfonviVazepan-4-vlcarbamovn-prQDvl ] -amide 

5 

* 

Following the procedure of Example 193e-h, except substituting N-Boc-L- 
threonine for step 193e, the title compound was purified to yield two diastereomers as 
solids (first eluting: 3 mg, second eluting: 3 mg). 

10 Example 203 

Preparation of BenzofuraD-2-carboxvlic acid (rSVl>r3-oxo-l>fpvridine-2"$ulfonvlVazepan- 
4-vlcarbamovll-2-phenvl-ethvl]-amide 

15 Following the procedure of Example 193e-h, except substituting N-Boc- 

phenylalanine for step 193e, the title compound was purified to yield two diastereomers as 
solids (first eluting:5mg, second eluting: 5mg). MS(ESI): 560.8 (M+H)\ 

Example 204 

20 

Preparation of lflBenzofuran-2-carbonvlVpvrrolidine-2-carboxvlic acid f3>oxo-l-(pvridine" 

2-sulfonvIVazepaD~4-vn-amide 

Following the procedure of Example 193e-h, except substituting N-Boc-L-proline 
25 for step 193e, the title compound was purified to yield two diastereomers as solids (first 
eluting: 4 mg, second eluting: 5mg). MS(ESI): (M+H)*. 

Example 205 

30 Preparation of 3.4-Dimethoxv-N- f(SVl-f l-(4-imethoxv-benzenesulfonvlV3-oxo-azepan>4- 
vlcarbamQvn-3-methvi"butvl 1-benzamide 

Following the procedure of Example 115, except substituting 3,4- 
dimethoxybenzoyl chloride for benzyloxyacetyl chloride, the title compound was prepared. 
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The residue was purified by HPLC. First elating diastereomen MS 576.4(M+H+).1h 
NMR (500 MH2,CDCl3): 8 7.68 (d, 2H),7.00 (d,lH), 6.89 (s, 2H).3.84 (s, 3H),3.77 (s. 6H), 
2.38 (t,lH), 0.94 (d, 6H): MS 576.4 (M+H+). 

5 Example 206 

Preparation of Benzorb1thiophene-2-carbQxvIic acid-ffS^-l-F l-f4-imethoxy- 
benzenesulfonvlV3K)xo-azepan"4-vlcaibamovll-3-methvl-butvn-amide 

10 Following the procedure of Example 115, except substituting 2-thiophene-carbonyl 

chloride for benzyloxyacetyl chloride, the title compound was prepared. The residue was 
purified by HPLC. First eluting diastereomer: MS 572.2 (M+H+).1h NMR (500 
MH2,CDCl3): 5 7.80-7.68 (m, 5H), 7.38-7.34 (m, 2H), 7.01-6.93 (m, 4H), 3.83 (s, 3H), 
2.38 (t, IH), 0.97 (d, 6H). Second elutmg diastereomer: MS 572.2 (M+H+). 

15 

Example 207 

Preparation of Benzori31dioxole-5-carboxvlic acid f(SVl''fl-(4-fluorD-benzenesulfonvlV3- 
oxo-azepan-4-vlcarbamovn-3methvl-butvl 1-amide 

20 

Following the procedure of Example 1 15, except substitutmg 4- 
fluorobenzenesulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 3,4- 
methylenedioxybenzoyl chloride for benzyloxyacetyl chloride, the title compound was 
prepared. The residue was purified by HPLC. First eluting diastereomer; MS 548.2 
25 (M+H+); 1h NMR (400H2,CDCl3): 6 7.85-7.78 (m, 2H), 7.38-7.20 (m, 4H), 7.05 (d, IH), 
2.52-2.40 (m,lH), 1.0 (d, 6H). Second eluting diastereomer: MS 548.2 (M+H+). 
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Preparation of fS)-2-(2"Benzvloxv-acetvlaiiiiiioV4-methvl-pentaBoic acidf l-f4"fluoro 
ben2eDesulfoBvlV3~oxo-azepan-4-vlVaimde 

5 

Following the procedure of Example 1 15, except substituting 4- 
fluorobenzenesulphonyl cMoride for 4-methoxyben2enesulfonyl chloride, the title 
compound was prepared. The residue was purified by HPLC. First eluting diastereomer: 
MS 548.2 (M+H+).1h NMR (400Hz,CDa3-CD3OD) 5 7.88-7.80 (m, 2H), 7.45-7.30 (m, 
10 5H), 7.30-7.20 (m, 2H), 4.00 (s, 2H), 2.60-2.48 (m.lH), 0.96 (t, 6H): MS 548.2 (M+H+). 

Example 209 

Preparation of Benzorblthiophene-2-caifeoxvlic acid-ffS)-l-r l-(4-fluoro-benzenesulfonvlV 
15 3-oxo-azepan-4-vl carbamovll-3>methvl-butvl ) -amide 

Following the procedure of Example 1 15, except substituting 4- 
fluorobenzenesulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 
benzo[b]thiophenecarbonyl chloride for benzyloxyacetyl chloride, the title compound was 
20 prepared. The residue was purified by. HPLC. First eluting diastereomer: MS 560.2 
(M+H+).1h NMR (500 MHz,CDCl3): 5 7.80-7.72 (m, 5H).7.37-7.34 (m, 2H), 7.33-7.15 
(m, 4H), 2.43 (t, IH). 0.96 (d, 6H). Second eluting diastereomer: MS 560.2 (M+H+). 

Example 210 

25 

Preparation of Benzofuran-2-carboxvlic acid {(SVl-ri-benzovl-3-oxo-azepan-4- 
vlcarbamovll-3-methvl-butvl 1 -amide 

a.) Benzofuran-2-carboxylic acid {(S)-l-[l-ben2oyl-3-hydroxy-azepan-4-ylcarbamoyl]- 
30 3-methyl-butyl}-ainide 

To a solution of benzofuran-2-carboxylic acid [(S)-l-(3-hydroxy-azepan-4- 
ylcarbamoyl)-3-methyl-butyl]-amide of Example 78c (0.2 g) in dichloromethane was added 
benzoic acid (0.12 g), HOBt (0.07 g) and EDC (0.99 g). The reaction was stirred until 
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complete. Workup and column chromatography (5% methanohdichloromethane) provided 
the title compound (02 g): NMR (CDCy: 5 1.0 (m, 6H). 1.5-2.2 (m, 6H), 2.7 (m, IH), 
3.8 (m,lH), 4.1 (m, IH), 4.7 (m, 2H), 5.1 (m, IH), 7.0-7.7 (m, lOH), 8.7 (m, IH); MS(EI): 
492 (M+ir, 100%). 



b.) Benzofuran-2-carboxylic acid {(S)-l-[l-benzoyl-3-oxo-azepan-4-ylcarbamoyl]-3- 
methyl-butyl } -amide 

Following the procedure of Example li except substituting benzofuran-2- 
carboxylic acid { (S)- 1-[ l-benzoyl-3-hydroxy-a2epan-4-ylcarbamoyl]-3-methyl-butyl }- 
10 amide of Example 210a the title compound was prepared: 'H NMR (CDCI3): 5 1.0 (m, 6H), 



1.5-2.2 (m, 6H), 2.7 (m. IH), 3.7 (m,lH), 4.0 (m, IH), 4.7 (m, 2H), 5.1 (m, IH), 7.4-8.0 (m, 
8H); MS(EI): 490 (M+H*, 100%). 



Preparation of (S)-4-Methvl-2-(quinoline-8-sulfoDvlam!no)-p&ntanoic acid f3-oxo-l- 

(pvridine-2-suIfoDvl)-azepan-4-vl'l-amide 

a.) (S)-4-Methyl-2-(quinoline-8-sulfonylamino)-pentanoic acid P-hydroxy-l- 
20 (pyridine-2-sulfonyl)-azepan-4-yl]-amide 

Following the procedure of Example 89a except substituting 8-quinolinesulfonyl 
chloride for 2-pyridinesulfonyl chloride the title conq>ound was prepared: MS(EI) 576 
(M+H+). 

25 b.) (S)-4-Methyl-2-(quinolihe-8-sulfonylamino)-pentanoic acid [3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-yl]-anude 

Following the procedure of Example li except substituting (S)-4-methyl-2- 
(quinoline-8-sulfonyIamino)-pentanoic acid [3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4- 
yl]-amide of Example 21 la the title compound was prepared: *H NMR (CDCl,): 8 0.5-0.8 



30 (m, 6H), 1.4-1.8 (m, 7H), 2.5 (m, IH), 3.5-3.9 (m, 3H), 4.4 (m, IH). 4.6 (m, IH), 5.5 (m, 
IH), 6.7 -7,0 (m, 2H), 7.5 (m, 3H), 8.0 (m, 2H), 8.3 (m, 2H), 8.6 (m, IH), 9.0 (m, IH); 
MS(EI): 674 (M+H^, 100%). 



5 



Example 211 



15 
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Example 212 

Preparation of (S)-4-Metfavl-2-(naDhtfavlene-2-sttlfonYlaniinQVDeiitanoic acid r3-oxo-l- 
fpvridiDe-2-sulfoDvlVazepan-4-vll'amid& 

5 

a. ) (S)-4-Methyl-2-<naphthylene-2-siilfonylaniino)--pentanoic acid [S-hydroxy-l- 
(pyridine-2-sulfonyl)-azepan-4-yl]-aimde 

Following the procedure of Example 89a except substituting 2-naphthylene$ulfonyl 
chloride for 2-pyridinesulfonyl chloride the title compound was prepared: MS(EI) 575 
10 (M+H+). 

b. ) (S)-4-Methyl-2-(naphthylene-2-sulfonylamino)-pentanoic acid [3-oxo-l-(pyridine- 
2-sulfonyl)-azepan-4-yl]-amide 

Following the procedure of Example li except substituting (S)-4-methyl-2- 
15 (naphthylene-2-sulfonylamino)-pentanoic acid [3-hydroxy-l-(pyridine-2-sulfonyl)-azepan- 
4-yl]-anude of Example 212a the title compound was prepared: 'H NMR (CDCI3): 8 0.5- 
0.8 (m, 6H), 1.4-1.8 (m, 7H), 2.5 (m, IH), 3.5-3.9 (m, 3H), 4.5 (m, IH), 4.6 (m, IH), 5.5 
(m. IH), 6.7 (m. IH). 7.5-8.0 (m, 9H), 8.5-8.6 (m, 2H); MS(EI): 673 (M+H*, 100%). 

20 Example 213 

Preparation of Benzofuran-Z-carboxvlic acid-frSVl-F l-(4-fluoro-benzenesulfonvlV3-oxo- 
a2epan-4-v 1 carhamn ylV3-methvl-butvll-amide 

25 Following the procedure of Example 1 15, except substituting 4- 

fluorobenzenesulphonyl chloride for 4-methoxyben2enesulf onyl chloride and 2- 
benzofurancarbonyl chloride for benzyloxyacetyl chloride, the title compound was 
prepared. The residue was purified by HPLC. First eluting diastereomer: MS 
544.2.(M+H+).1h NMR (500 MHz,CDCl3): 5 7.79-7.77 (m, 2H), 7.61 (d, IH), 7.46-7.38 

30 (m, 3H), 7.25-7.06 (m, 5H), 2.43 (t, IH), 0.95 (d, 6H). Second eluting diastereomer: MS 
544.4 (M+H+). 
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Preparation of N-{fSVl'ri"(4-HuQro>beDzenesulfonvlV3-oxo-azepan-4-vlcarbamovlt-'3' 
methvl-butvl }-3,4-dimethoy y -henyiimiHft 

5 

Following the procedure of Example 1 15, except substituting 4- 
fluorobenzenesulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 3,4- 
dimethoxybenzoyl chloride for benzyloxyacetyl chloride, the tide compound was prepared. 
Hie residue was purified by HPLC. First eluting diastereomer: MS 564.2.(M+H'*"). ^^H 
10 NMR (500 MHz,CDCl3): S 7.80-7.76 (m, 2H),7.19 (t, 2H),7.05 (d, IH), 6.88 (s, 2H), 6.78 
(d, IH), 6.53 (s, IH), 3.77 (s, 6H), 2.43 (t, IH). 0.94 (d, 6H). Second eluting diastereomer: 
MS 546.2 (M+H+). 

Example 215 

15 

Preparation of Cvclohexanecarboxvlic acid f fS)-'l-fl'^f4'fluo^o-ben2enes^lfonvl)-3-oxo- 
azepan-4-vlcarbamovl ) -3-methvl-butvl l-amide 

Following the procedure of Example 115, except substituting 4- 
20 fluorobenzenesulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 

cyclohexylcarbonyl chloride for benzyloxyacetyl chloride, the title compound was 
prepared. The residue was purified by HPLC. First eluting diastereomer: MS 
510.4.(M+H+).1h NMR (400Hz,CDCl3): 5 7.83-7.80 (m, 2H). 7.27-7.20 (m, 2H), 6.92 (d, 
IH), 6.95 (d, IH). 2.50 (t, IH), 1. 90-1. 20 (m, 15H), 0.94 (t, 6H). Second eluting 
25 diastereomer: MS 510.2 (M+H+). 

Example 216 

Preparation of fSV2-f2-Benzvloxv-acetvlatninoV4-methvl-pentanoic acidfl- 
30 (methanesulfonvlV3-oxo-azepan-4-vn-amide 

Following the procedure of Example 115, except substituting methanesulphonyl 
chloride for 4-methoxybenzenesulfonyl chloride, the title compound was prepared. The 
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residue was purified by HPLC. First eluting diastereomer: MS 468.2 (M+H+).1hNMR 
(500 MHz,CDa3): 8 7.37-7.24 (m, 4H). 6.93-6,91 (m, 2H), 5.02-5.00 (m, IH), 2.88 (s, 
3H), 2.70 (t, IH), 0.92 (t, 6H). Second eluting diastereomer: MS 468.2 (M+H+). 

5 Example 217 

Preparation of Benzorblthiophene-2-carboxvlic acid-lfSVl-fl-methanesulfonvl-B-oxo- 
azepan-4-vl carbamovD-3-methvl-butvn-amide 

10 Following the procedure of Example 115, except substituting methanesulphonyl 

chloride for 4-methoxyben2enesulfonyl chloride and benzo[b]thiophenecarbonyl chloride 
for benzyloxyacetyl chloride, the title compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer: MS 480.2 (M+H+).1hNMR (500 MHz,CDCl3): 
6 7.83-7.78 (m. 3H),7.42-7.37 (m, 2H),6.94 (d, IH), 6,75 (d, IH), 2.89 (s, 3H), 2:68 (t, IH), 

15 0.97 (d, 6H). Second eluting diastereomer: MS 480.2 (M+H+). 

Example 218 

Preparation of Benzori.31dioxole-5-carboxvlic acid-irSVl-ri-methanesulfonvl-3-oxo- 
20 azepan-4-vl carbamovD-3-medivl-butvll-amide 

Following the procedure of Example 115, except substituting methanesulphonyl 
chloride for 4-methoxybenzenesulfonyl chloride and piperonylcarbonyl chloride for 
benzyloxyacetyl chloride, the tide compound was prepared. The residue was purified by 
25 HPLC. First eluting diastereomer: MS 468.2(M+H+).lHl^nVlR(500MHz.CDCl3):5 
7.31-7.24 (m, 2H), 6.91 (d, IH), 6.00 (s, 2H), 2.89 (s, 3H), 2.67 (t, IH), 0.95 (d, 6H). 
Second eluting diastereomer: MS 468.2 (M+H+). 
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Preparation of Benzofuran-2-carboxvlic acid-l('SVl-(l-m&thanesulfoDvl-3-oxo-azepan'4-vl 
carhaTnovl)>3>methvl«butvn'-ainide 

5 

Following the procedure of Example 115, except substituting methanesulphonyl 
chloride for 4-niethoxybenzenesuIfonyl chloride and 2-benzofurancarbonyl chloride for 
benzyloxyacetyl chloride, the title compound was prepared. The residue was purified by 
HPLC. First eluting diastereomer: MS 464.2 (M+H+).^H NMR (500 MHz,CDCl3): 5 
10 7.64 (d, IH), 7.51-7.37 (m, 3H), 7.29-7.28 (m, IH), 2.89 (s, 3H), 2.67 (t, IH), 0.97 (d, 6H). 
Second eluting diastereomer: MS 464.2 (M+H"*"). 

Example 220 

15 Preparation of N-r(SVl-(l"MethanesulfonvlV3-oxo-azepan"4-vlcarbamovl>-3-methvl- 
butyl 1-3.4-dimethoxv-benzamide 

Following the procedure of Example 115, except substituting methanesulphonyl 
chloride for 4-methoxybenzenesulfonyl chloride and 3,4-dimethoxybenzoyl chloride for 
20 benzyloxyacetyl chloride, the title compound was prepared. The residue was purified by 
HPLC. First eluting diastereomer: MS 484.2 (M+H+).1h NMR (500 MHz,CDCl3): 5 
6.94-6,88 (m, 3H), 6.58-6.55 (m, 2H), 3.80 (s, 6H), 2.89 (s, 3H), 0.95 (d, 6H). Second 
eluting diastereomer: MS 484.2 (M+H+). 

25 Example 221 

Preparation of (S)-2-(2-Benzyloxv-acetvlamino)"4-methvl-pentanoic acidri'(2-cvano- 
benzensulfonvl)-3"0xo-'azepan-4-vl1-amid& 

30 Following the procedure of Example 1 15, except substimting 2- 

cyanophenylsulphonyl chloride for 4-methoxybenzenesulfonyl chloride, the title compound 
was prepared. The residue was purified by HPLC. First eluting diastereomer: MS 555.2 
(M+H+).1h NMR (500 MHz,CDCl3): 5 8.10 (d, IH), 7.86 (d, IH), 7.76-7.70 (m, 2H), 
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7.35-7.31 (m, 5H). 6.93 (d, 2H), 4.61-4.47 (m, 4H), 2.77 (t. IH), 0.92 (t, 6H). Second 
eluting diasteieomer: MS 555.2 (M+H+). 

Example 222 

5 

Preparation of N-f fS)-l-fl-(2-CvanO'beDzeDesulfonvl)-3-oxo-azepan-4-vlcaibamovl)-3- 
metfavl-butvU^methanesulfonvH-benzamide 

Following the procedure of Example 1 15, except substituting 2- 
10 cyanophenylsulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 4- 

methanesulf onylbenzoyl chloride for benzyloxyacetyl chloride, the tide compound was 
prepared. The residue was purified by HPLC. First eluting diastereomer: MS 589.2 
(M+H+).1h NMR (500 MHz,CDCl3): 5 8.10 (d,lH), 7.96 (s, 4H), 7.88 (d, IH), 7.78-7.71 
(m, 2H), 3.05 (s, 3H), 2.79 (t, IH). 0.97 (t, 6H). Second eluting diastereomer: MS 589.2 
15 (M+H+). 

Example 223 

Preparation of Benzorblthiophene-2-carboxvlic acid-USVl-ri-(2-cvano-benzenesulfonvlV 
20 3-oxo-azepan-4-vl carfaamovlV3~methvl>butvlVaniide 

Following the procedure of Example 115, except substituting 2- 
cyanophenylsulphonyl chloride for 4-methoxybenzenesulfonyl chloride and 
benzo[b]thiophene-2-carbonyl chloride for benzyloxyacetyl chloride, the tide compound 
25 was prepared. The residue was purified by HPLC. First eluting diastereomer: MS. 567.2 
(M+H+).1h NMR (500 MHz,(3)a3): 5 8.10 (d, IH), 7.86-7.70 (mt, 6H), 7.37-7.30 (m, 
2H), 2.76 (t, IH), 0.98 (d, 6H). Second eluting diastereomer: MS 567.2 (M+H+). 
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Example 224 

Preparatioii of Benzori31dioxole-5-carboxvlic acid-l (SVl-ri-(2-cvano-benzenesulfonvIV3- 
oxo-a2epan-4-vlcarbainovlV3>methvI-butvn"amide 

5 

Following the procedure of Example 1 IS, except substituting 2- 
cyanophenylsulphonyl chloride for 4-methoxybenzenesuIfonyl chloride and piperonyloyi 
chloride for benzyloxyacetyl chloride, the title compound was prepared. The residue was 
purified by HPLC. First eluting diastereomer: MS 555.2 (M+H+).^HNMR (500 
10 MHz,CDCl3): 6 8.11 (d, IH), 7.87 (d, IH), 7.76-7.71 (m, 2H), 7.31-7.24 (m, 2H), 6.00 (s, 
2H), 2.77 (t, IH), 0.97 (d, 6H). Second eluting diastereomer: MS 555.4 (M+H+). 

Example 225 

15 Preparation of fS')~4"Methyl-2-r4-oxo-4-fr4>phenoxv-phenvl)-butvrvlamino)-pentanoic acid 
f3-oxo-l-(pvridiiie-2-sulfonylVazepan-4-vll-amide 

Following the procedure of Example 75, except substituting 2-pyridylsulfonyl 
chloride for thiaxole-2-sulfonyl chloride and 4-phenoxyphenyl-carboxylic acid for 

20 benzofuran-2-carboxylic acid, the title compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+) 635.4; ^H-NMR (400 MHz, CDCI3): • 
8.69(d, IH), 7.99-7.94(m, 4H). 7.53-7.39(m, 3H), 7.23-6.95(m, 7H), 6.20(d, IH), 5.07(m, 
IH), 4.77-4.72(d, IH), 4.46(m, IH), 4.13-4.09(m, IH), 3.85-3.80(d, IH), 3.33(m, 2H), 2.70- 
2.64(m. 3H), 2.20-1.40(m, 6H); and the second eluting diastereomer:, 0,96-0.92(m, 6H); 

25 and the second eluting diastereomer: MS (M+H"*") 635.4. 

Example 226 

Preparation of N-l (S)-l-f (l-(2-cvano-benzenesuIfonvlV3-oxo-azepan-4-vlcarbamovll-3- 
30 methyl>butvl l-3,4"dimethoxv-ben2amide 

Following the procedure of Example 1 15, except substituting 2- 
cyanophenylsulphonyl chloride for4-methoxybenzenesulfonyl chloride and 3,4- 
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dimethoxybenzoyl chloride for benzyloxyacetyl chloride, the title compound was prepared. 
The residue was purified by HPLC. First eluting diastereomer: MS 571.4 (M+H+).1h 
NMR (500 MHz,CDCl3): 6 8.10 (d, IH). 7.87 (d, IH). 7.76-7.70 (m, 2H). 6.98 (s, 2H), 6.89 
(s, 2H), 3.79 (s, 6H), 2.76 (t, IH). 0.96 (d. 6H). Second eluting diastereomer: MS 571.4 
5 (M+H+). 

Example 227 

Preparation of Cvclohexaneca rboxvlic acid ((SVl-fl>(4-methoxv-benzenesulfonvn-3-oxo- 
10 azepaD-4-vlcarbamovl )-3-methvl-butvl ) -amide 

Following the procedure of Example 115. except substituting cyclohexylcaibonyl 
chloride for benzyloxyacetyl chloride, the title compound was prepared. The residue was 
purified by HPLC, First eluting diastereomer: MS 522.4 (M+H+).1h NMR (500 
15 MH2,CDCl3): 5 7.70 (d, 2H). 6.97 (d, 2H), 2.40 (t, IH), 1.90-1.20 (m, 16H), 0.92 (d, 6H). 
Second eluting diastereomer: MS 522.4 (M+H+). 

Example 228 

20 Preparation of 4-Methansulfonvl-N-USVl-r4-methoxv-benzenesulfonvn-3-oxo-azepan-4- 
carbamovn-3-methvl-butvl-benzamide 

Following the procedure of Example 1 15, except substituting 4- 
methanesulfonylbenzoyl chloride for benzyloxyacetyl chloride, the title compound was 
25 prepared. The residue was purified by HPLC. First eluting diastereomer: MS 594.2 
(M+H+).1h NMR (500 MHz,CDCl3): 5 7.96 (s, 4H), 7.69 (d, 2H). 7.25 (d,lH), 6.98 
(d,3H), 3.85 (s, 3H), 3.04 (d, 3H), 2.42 (t, IH), 0.95 (d, 6H). Second eluting diastereomer: 
MS 594.2 (M+H+). 
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PreparatioD of 4-Methaiisulfoiivl-N-{(SVl-r4-fluoro-benzenesulfonvlV3K)xo-azep 
carbamovn-3-methvl-butvl-benzamide 

5 

Following the procedure of Example 115, except substituting 4- 
fluorophenylsulphonyl chloride for 4-methoxybenzenesulfonyl chloride and substituting 4- 
methanesulfonylbenzoyl chloride for benzyloxyacetyl chloride, the title compound was 
prepared. The residue was purified by HPLC. First eluting diastereomer: MS 582.2 
10 (M+H+).1h NMR (500 MHZ.CDCI3): 5 7.94 (s, 4H), 7.80-7.77 (m, 2H). 7.25-7.19 (m, 
3H), 7.00 (d, IH), 3.04 (s, 3H), 0.96 (d, 6H). Second eluting diastereomer: MS 582.2 
(M+H+). 

Example 230 

15 

Preparation of (((SV3-Methvl-l-r3-oxo-l-(pvridine-2-sulfonvl)-a2epan-4-vlcarbamovl1- 
butvlcarbamovll^arbamic acid benzvl ester 

Following the procedure of Example 75, except substituting 2-pyridylsulfonyl 
20 chloride for benzenesulfonyl chloride and N-carbobenzyloxycarbonyl-glycine for 

ben2ofuran-2-carboxylic acid, the title compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 574.2; 1H-NMR (400 MHz, CDCI3): • 
8.60(d, IH), 7.97-7.90(m, 2H). 7.50(m, IH), 7.42-7.25(m, 5H), 6.90(m, IH), 6.42(m, IH), 
538(m, IH), 5.18-5.10(m, 4H), 4.78-4.72(d, IH), 4.50(m, IH), 4.12-4.05(m, IH), 3.95- 
25 3.85(m, 2H), 2.72(m, IH), 2.25-2.10(m, 2H), 1.90-1.40(m, 5H), 0.92(m, 6H); and the 
second eluting diastereomer: MS (M+H"**) 574.2. 



229 



wo 01/95911 



PCT/USOl/19062 



Example 231 

PreparatioD of (SV2-r5-(4-Methoxv-DhenvlVpentanovlanmio1-4-methvl-pentanoic acid f3- 
oxo- l'(pvridiiie-2-sttlfQnvlVazepan-4-vl1-amide 

5 

Following the procedure of Example 75, except substituting 2-pyridylsulfonyl 
chloride for benzenesulfonyl chloride and S-(4-methoxyphenyl)-pentanoic acid for 
benzofuran-2-carboxylic acid, the title compound was prepared. The residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 573.4; ^H-NMR (400 MHz, CDQs): • 
10 8.59(d, IH), 7.97-7.94(m, 2H), 7.53(m, IH), 7.09-7.07(d. 2H), 6.89-6.81(m, 3H). 5.90(m, 
IH), 5.12(m, IH). 4.79-4.74(d. IH), 4.48(m, IH), 4.12(m, IH), 3.86-3.81(d, IH), 3.79(s, 
3H), 2.69(m, IH). 2.59-2.57(m. 2H), 2.23-2.10(m, 3H), 1.75-1.45(m, lOH), a96-0.95(m, 
6H); and the second eluting diastereomer: MS(M+H+) 573.4. 

15 Example 232 

Preparation of fSV2-r2-(3-Benzvloxv-4-methoxv-pheDvl)-acetvlamniol-4"inethvlpentanoic 
acid f3-oxo-l-fpvridine-2-sulfonvlVazepan-4-vll-amide 

20 Following the procedure of Example 75, except substituting 2-pyridylsulfonyl 

chloride for benzenesulfonyl chloride and (3-benzyloxy-4-methoxy-phenyl)-acetic acid for 
benzofiiran-2-carboxylic acid, the title compound was prepared. Hie residue was purified 
by HPLC. First eluting diastereomer; MS (M+H+): 637.4; 1H-NMR (400 MHz, CDCI3): • 
8.69(d, IH), 7.98-7.91(m. 2H), 7.53-7.30(m, 6H); and the second eluting diastereomer:, 

25 6.89-6.82(m, 4H), 5.82(m. IH), 5.14-5.07(m. 3H). 4.78-4.73(d, IH). 4.43(m, IH). 4.09(m, 
IH), 3.89(s, 3H), 3.82(d, IH), 3.49(s, 2H), 2.69(m, IH), 2.14(m, 2H), 1.82-1.40(m, 5H), 
0.89(d, 6H); and the second eluting diastereomer: MS(M+H+) 637.4. 
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Example 233 

Preparation of S.6-Difliioro-beiizofuran-2-carboxvlic acid {fSV3-methvl-l-ri'(pyridine-2- 
sulfonvlV3-<)xo-azepan-4"Vlcarbainovl1-butvl)aniide 

5 

a. ) 5,6-Difluoro-benzoftiran-2-carboxylic acid {(S)-3-methyl-l-[l-(pyridine-2- 
sidfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}aimde 

Following the procedure of Example 28b except substituting 5,6- 
difluorobenzofuran-2-carboxylic acid for bemzofuran-2-carboxylic acid provided the title 
10 compound: MS (M+H+): 564 

b. ) 5,6-Difluoro-benzofuran-2-carboxylic acid {(S)-3-methyH-[l-(pyridine-2- 
sulf ony l)-3-oxo-azepan-4-y lcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting the compound 
15 of Example 233a provided the title compound. The residue was purified by HPLC, First 
eluting diastereomer, MS (M+H^): 562; and the second eluting diastereomer. MS (M+H+) 
562. 

Example 234 

20 

Preparation of (S)-4-Methvl-2"(5-oxo-hexanovlaminoVpentanoic acid [3-0X0- l-(pvridine-2- 
sulfonvD-azepan-4-vIl-amide 

Following the procedure of Example 115, except substituting 2-pyridinesulphonyl 
25 chloride for 4-methoxybenzenesulfonyl chloride and substituting 5-oxo-hexanoyl chloride 
for benzyloxyacetyl chloride, the title compound was prepared. The residue was purified 
byHPLC. First eluting diastereomer: MS 495.4 (M+H+); Second eluting diastereomer: 
MS 495.4 (M+H+). 
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Example l^fs 



Preparation of BeiizofuraD-2-caifaoxvlic acid l(SV3>methvl-l>ri-(6-methvl-Dvridine-2- 
sulfoDvlV3K)XQ-azepaja-4-vlcarbamovn-butvl}amide 

5 

a.) 6-inethyl-pyridine-2-sulphonyl chloride 

The title compoimd was prepared in a similar fashion as that described in Example 
85a for the preparation of 2-pyridinesulfonyl chloride-N-oxide, 

10 b.) {(S)-l-[3-Hydroxy-l-(6-methyl-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3- 

methyl-butylj-carbamic acid ferf-butylester 

To a solution of [(S)-l-(3-hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl]- 

carbamic acid rm-butyl ester of Example 2g (l.O g) in dichloromethane (20 mL) was added 

saturated sodium bicarbonate (50 mL). To this solution was added 6-methyl-pyridine-2- 
15 sulphonyl chloride (6.44 mL of a 0.13 g/mL solution in 9M HCl). The reaction was stirred 

until complete. Workup and column chromatography (5% methanol idichloromethane) 

provided the title compound (1.2 g). 



c. ) (S)-2-Amino-4-methyl-pentanoic acid [3-hydroxy-l-(6-methyl-pyridine-2- 
20 sulfonyl)*azepan-4-yl]-amide 

To a solution of (S)-2-amino-4-methyl-pentanoic acid [3-hydroxy-l-(6-methyl- 
pyridine-2-sulfonyl)-azepan-4-yl]-amide of Example 235a (1.2 g) in methanol (20 mL) 
was added 4M HCl in diopxane (20 mL). He reaction was stirred until complete 
whereupon it was concentrated to provide the title compound (1 g). 

25 

V 

d. ) Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl-pyridine-2-sulfonyl)-3- 
hydroxy-azepan-4'ylcarbamoy l]-butyl } amide 

Following the procedure of Example 28b except substituting (S)-2-amino-4- 
methyl-pentanoic acid [3-hydroxy-l-(6-methyl-pyridine-2-sulfonyl)-azepan-4-yI]-amide of 
30 Example 235c die title compound was prepared: MS(EI) 542 (M+). 
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e.) Benzofuran-2-caiboxylic add {(S)-3-niethyl-l-[l<6-iiiethyl-pyridine-2-sulfoiiyl)-3- 
oxo-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting benzofaran-2- 
carboxylic acid {(S)-3-methyl-l-[l-(6-inethyl-pyridine-2-sulfonyl)-3-hydroxy-azepau-4- 
5 ylcarbamoyl]-butyl} amide of Example 235d the title compound was prepared: 'H NMR 
(CDCI3): 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.6 (m, 3H), 2.7 (m, IH), 4.1 (m, IH), 4.7 (m, 2H), 
5.3 (m, IH). 7.4-8.0 (m, 8H); MS(EI); 540 (M". 100%). 

Example 236 

10 

Preparation of 5"Methoxvbenzofiiran-2-carboxvlic acid l(SV3"methvM"ri-(6"methvl- 
pvridine-2"SulfonvlV3-oxo-azepan-4>vlcarbamoyn-butvl}amide 

a. ) 5-Methoxybenzofuran-2-carboxylic acid {(S)-3-niethyl-l-[l-(6-methyl-pyridine-2- 
15 sulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 5-methoxybenzofuran- 
2-carboxylic acid for benzofuran-2-carboxylic acid and (S)-2-amino-4-methyl-pentanoic 
acid [3-hydroxy-l"(6-methyl-pyridine-2"Sulfonyl)-azepan-4-yl]-amide of Example 235c for 
(S)-2-ainino-4-methyl-pentanoic acid [3-hydroxy-l-(pyridine-'2-sulfonyl)-azepan-4-yl]- 
20 amide of Example 28b the title compound was prepared: MS(EI) 572 (M"*"). 

b. ) 5-Methoxybenzofuran-2-carboxylic acid {(S)-3-raethyl-l-[l-(6-methyl-pyridine-2- 
sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting 5-methoxybenzofuran- 
25 2-carboxylic acid {(S)-3-methyH-[l-(6-methyl-pyridine-2-sulfonyl)-3-hydroxy-a2epan-4- 
ylcarbamoyl]-butyl} amide of Example 236a the title compound was prepared: 'H NMR 
(CDCy: 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.6 (m, 3H), 2.7 (m, IH), 3.8 (s, 3H); 4.1 (m. IH), 
4.7 (m, 2H), 5.3 (m, IH), 7.4-8.0, (m, 7H); MS(EI): 570 (M*, 100%). 
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Preparation of 3- MethvlbenzQfaraD>2--caiboxvlic acid (rS)-3-methvl-l-ri-(6-m&thvl- 
Pvridine-2-sulf o nvlV3-K)xo-azeDaii-4-vlcarbainovn-butvl ) amide 

5 

a,) 3-Methylbenzoftiran-2-carboxylic acid {(S)-3-methyM-'[l-(6-methyl-pyridine-2- 
sulf onyl>3-hydroxy-azepan-4-ylcaibamoyl]-butyl ) amide 

Following the procedure of Example 236a except substituting 3-methylbenzofuran- 
2-carboxylic acid for 5-methoxybenzofuran-2-carboxylic acid the title compound was 
10 prepared: MS(EI) 556 (M+) . 



b.) 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyH-[l-<6-methyl-pyridine-2- 
sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example li except substituting 3-methylbenzofuran-2- 
15 carboxylic acid { (S)-3-methyH-[l-(6-methyl-pyridine-2-sulfonyl)-3-hydroxy-azepan-4- 
ylcarbamoyl]-butyl} amide of Example 237a the title compound was prepared: NMR 
(CDCg: 5 1.0 (m, 6H), 1.5-2.2 (m, 6H). 2.6 (m, 3H), 2.7 (m, IH). 3.8 (s, IH); 4.1 (m, IH), 
4.7 (m, 2H), 5.3 (m, IH), 7.4-8.0 (m, 6H); MS(EI): 564 (NT, 100%). 



20 Example 238 

Preparation of 7- Methoxvbenzofaran-2-carboxvIic acid IfS V3-methvl-l-ri-(pvridine-2- 
sulfonvlV3-oxo-a2epan-4-vlcarbamovl]-buty1} amiHe 



25 a.) . 7-Methoxybenzofiiran-2-carboxylic acid {(S)-3-methyH-[l-(6-methyl-pyridine-2- 
sulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}amide 

Following the procedure of Example 28b except substituting 7- 
methoxybenzofuran-2-carboxylic acid for benzofuran-2-caiboxylic acid the title compound 
was prepared: MSCEI) 559 (M+H+). 

30 

b.) 7-Methoxybenzofuran-2-caiboxylic acid {(S)-3-methyl-l-[l-(6-methyl-pyridine-2- 
sulf onyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl ) amide 

FoUowing the procedure of Example li except substituting 7-methoxybenzofuran- 
2-carboxylic acid {(S)-3-methyl-l-[H6-methyl-pyridine-2-sulfonyl)-3-hydroxy-azepan-^ 

234 



wo 01/95911 

ylcarbainoyl]-butyl}ainicie of Example 238a the title compound was prepared: MS(EI) 557 
(M+H+). 

* 

Example 239 

5 

Preparation of 5,6-Dimethoxv-benzorb1thiophene-2-caifaoxvlic acid f fSV3-methvl-l-^l" 
f pvridiDe-2-sulf onvl V3--oxO"a2epan-4"Vlcarbamovl1-bTitvl t amide 

a.) 5,6-Dimethoxy-benzo[b]thiophene-2-carboxylic acid {(S)-3'methyl-l-[l-(6-methyl- 
10 pyridine-2-sulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-biityl}amide 

Following the procedure of Example 28b except substituting 5,6-dimethoxy" 
ben2o[b]thiophene-2-carboxylic acid for ben2ofuran-2-carboxylic acid the title compound 
was prepared: MS(EI) 604 (M+). 

15 b.) 5,6-Diinethoxy-benzo[b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl- 
pyridijae-2-sulf onyl)-3-oxo-azepan-4-ylcaibamoyl]-butyl } amide 

Following the procedure of Example li except substituting S»6-dimethoxy- 
benzo[b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl-pyridine-2-sulfonyl)-3- 
hydroxy-azepan-4-ylcarbamoyl]-butyl}amide of Example 239a the title compound was 

20 prepared: MS(EI) 602.9 (M+H+). 

Example 240 

Preparation of (R)-l-Benzvl-S-oxo-pvrrolidine-2-carboxvlic acid ((SV3-methvl-l-(3-oxo- 
25 fpvridine"2-sulfonylVazepan-4-vlcarbamovn-butvltamide 

Following the procedure of Example 75, except substituting 2-pyridylsulfonyl 
chloride for thiazole-2-sulfonyl chloride and (R)-l-'benzyl-5-oxo-pynLolidme-2-carboxylic 
acid for benzofaran-2-carboxylic acid, the title compound was prepared. The residue was 
30 purified by HPLC. First eluting diastereomer; MS (M+H+): 584.4; ^H-NMR (400 MHz, 
CDCI3): • 8.69(d, IH), 7.99-7.92(m, 2H), 7.52(m, IH), 7.32-7.22(m. 5H), 6.92(d, IH), 
6.38(d, IH), 5.15-5.08(m, 2H), 4.80-4.75(d, IH), 4.47-4.44(m, IH), 4.14-4.10(m, IH), 
3.89-3.80(m, 3H), 2.75-2.63(m, 2H), 2.46-L44(m, lOH), 0.95(d, 6H); and the second 
eluting diastereomer: MS (M+H+) 584.4. 
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Example 241 

Preparation of (S)-l-Benzvl>5-0X0"pvirolidiDe-2"Carboxvlic acid ffS)-3-methvl-l-l3-Qxo- 
5 (pvridiDe-2-sulfoDvIVazepan-4-vlcarbamoYn-^"^M ^^^^^- 

Following tbe procedure of Example 75, except substituting 2-pyridylsulfonyl 
chloride for benzenesulfonyl chloride and (S)-l-benzyl-5-oxo-pyrrolidine-2-carboxylic 
acid for benzofiiran-2-carboxylic acid, the title compound was prepared. The residue was 

10 purified by HPLC. First eluting diastereoraer; MS (M+H+): 584.4; ^H-NMR (400 MHz, 
CDCls): • 8.69(d, IH), 7.98-7.92(m, 2H). 7.52(m, IH). 7.32.7.22(m, 5H). 6.92(d, IH), 
6.38(d, IH), 5.22-5.18(d, IH). 5.10(m, IH), 4.80-4.75(d, IH), 4.51(m. IH), 4,12-4.08 (m, 
IH), 3.91-3.79(m, 3H), 2.71-138(m, 12H), 0.97(d, 6H); and the second eluting 
diastereomer: MS (M+H+): 584.4. 

15 * 

Example 242 

Preparation of Benzofuran-2-carboxvlic acid ((SV2-cvclopropvl-l-r3-oxo-l-(pvridine-2- 
sulfonvn-azepan-4-vlcarbamovn-ethvn-aniide 

20 

Following the procedure of Example 193e-h except substituting N-Boc- 
cyclopropylalanine for step 193e, the title compound was purified to yield two 
diastereomers as solids (first eluting: 8 mg, second eluting: 8 mg): MS(ESI): 525 (M+H)*. 

25 Example 243 

Preparation of Benzofuran-2-carboxvlic acid f (SV3-niethvls\ilfanvl-l-r3-oxo-l-(pvridine-2- 
sulfonvlVazepan-4-vlcarbamovlVpropvlVamide 

30 Following the procedures of Examples 193e-g except substituted N-Boc-L- 

methionine in step 193e. The oxidation of Example 193g was performed by adding sulfur 
trioxide-pyridine complex (34mg, 0.21 1 mmol ) and triethylamine ( 0.077 ml) to the 
alcohol intermediate in DMSO solvent (0.200 ml). After stirring at room temperature for 
two hours, the mixture was diluted with water and extracted with ethyl acetate. The organic 
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layer was dried, filtered, concentrated, and purified by HPLC to yield two diasteieomers of 
the title compound as solids (first eluting: 8mg, second eluting: 5 mg). MS(ESI): 545 
(M+H)^ 

* 

5 Example 244 

Pre paration of Benzofuran-2-carboxvlic acid i(SV2-naphthvlen"2-vM-f3-oxO'l-(pvridine' 
2-sulfonvlVa2epan-4-vlcarbamovl)-ethvn-amide 

10 Following the procedure of Example 193e-h except substituting except substituting 

N-(t-butoxycaibonyl)-3-(2-naphthyl)-L-alanine, the title compound was purified to yield 
two diastereomers as solids (first eluting: 5.3 mg, second eluting: 3.3 mg): MS(BSI): 610.8 
(M+H)\ 

15 Example 245 

Preparation of Thienor3.2-b1thiophene-2-carboxvlic acid f(SV3-methvl-l'-ri-(6-methvl-' 
pvridine"2-sulfonvlV3-oxo-azepan-4-vlcarbamovlVbutvllamide 

20 a.) Thieno[3,2-blthiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl-pyridine-2- 
sulf onyl)-3-hydroxy-azepan-4-ylcarbamoyl]-buty 1 } amide 

Following the procedure of Example 236a except substituting thieno[3,2- 
b]thiophene-2-carboxylic acid for 5-methoxybenzofuran-2-carboxyIic acid the dtle 
compound was prepared; MS(E1) 564 (M"^). 

25 

b.) Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyI-pyridine-2" 
sulf onyl)-3-oxo-a2epan-4-ylcarbamoyl]-butyl ) amide 

Following the procedure of Example li except substitating thieno[3^-b]thiophene- 
2-carboxylic acid {(S)-3-methyl-l-[l-(6-methyl-pyridine-2-sulfonyl)-3-hydroxy-azepaii-4- 
30 ylcarbamoyl]-buty 1 } amide of Exaiiq>le 245a the title compound was prepared: 'H NMR 
(CDCy: 6 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.6 (m, 3H) 2.7 (m. IH), 3.8 (s, IH); 4-1 (m, IH), 
4.7 (m, 2H), 5.3 (m, IH), 7.4-8.0 (m, 6H); MS(EI): 562 (M*. 100%). 
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Example 246 

Preparation of Thienor3.2-b1tliiophene-2-carboxvlic acid ((S)-3>methvH41-G-methvl- 
pvridiDe-2-siilfoDvl)-3-oxo-azepaD-4-vlcarbamovlVbutvl)aiiiide 

5 

a. ) (S)-2-Amino-4-methyl-pentanoic acid [3-hydroxy-l-(3-methyl-pyridine-2- 
sulfoDyl)-azepan-4-yl]-aii)ide 

Following the procedure of Examples 235b-c except substituting 3-methyl- 
pyridine-2-sulf onyl chloride for 6-methyl-pyridine-2-sulf onyl chloride the title compound 
10 was prepared: MS(EI) 399 (M+). 

b. ) Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-3-methyl-l-[l-(3-methyl-pyridine-2- 
sulfonyl)-3-hydroxy-azepan-4-ylcarbamoyl]-butyl}amide 

To a solution of (S)-2-amino-4-methyl-pentanoic acid [3-hydroxy-l-(3-methyl- 
15 pyridine-2-sulfonyl)-'azepan-4-yl]-amide of Example 246a (0.25 g) in dichloromethane was 
added thieno[3.2-b]thiophene (0.10 g), triethylamine (0.12 mL), HOBt (0.085 g) and EDC 
(0.12 g). The reaction was stirred until complete. Workup and column chromatography 
(5% methanol: dichloromethane) provided the title compound (0.18 g): MS(EI) 564 (M+). 

20 c.) Thieno[3,2-b]thiophene-2H:arboxylic acid { (S)-3-methyl-l-[l-(3-methyl-pyridine-2- 

sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting thieno[3,2-b]thiophene- 

2-carboxylic acid {(S>3-methyl-l-[l-(3-methyl«pyridine--2-sulfonyl)-3-hydroxy-azepan-4-- 

ylcarbamoyl]-butyl}amide of Example 245a the title compound was prepared: *H NMR 
25 (CDCI3): 5 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.6 (m, 3H) 3.0 (m, IH), 3.8 (s, 3H); 4.1 (m, 2H), 

4.7 (m. 2H), 5.3 (m. IH), 7.4^8.0 (m, 5H), 8.4 (m, IH); MS(EI): 562 (M*, 100%). 



238 



WO~ )1/95911 

Exam ple 247 

Preparation of 3-Methvlbenzofuran-2-carboxvlic acid {CSV3-methvl-l-ri-(3-methvl- 
pyridine-2"Sulf ODvIV3-oxo-azepan-4-vlcarbaiDOvlVbutvl 1 amide 

5 

a. ) 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyH-[l-(3-methyl-pyridine-2- 
sulfonyl)-3-hydroxy-azepan-4-yicarbamoyl]-butyl}anride 

Following the procedure of Exaxnple 246c except substituting 3-methylbenzofuran- 
2-carboxylic acid for thieno[3,2-b]thiophene the title compound was prepared: MS{EI) 556 
10 (M+). 

b. ) 3-Methylbenzofuran-2-carboxylic acid {(S)-3-methyH-[l-(3-methyl-pyridine-2- 
sulf onyl)-3-oxo-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting 3-methylbenzofuran-2- 
15 carboxylic acid {(S)-3-methyl-l-[l-(3-methyl-pyridine-2-sulfonyl)-3-hydroxy-azepan-4- 
ylcarbamoyl]-butyl} amide of Example 247a the tide compound was prepared: NMR 
(CDCI3): 8 1.0 (m, 6H), 1.5-2.2 (m, 6H), 2.6 (d, 3H), 2.6 (m, 3H), 3.0 (m, IH), 4.1 (m, 
2H), 4.7 (m, 2H), 5.3 (m, IH), 7.4-8.0 (m, 6H), 8.4 (m, IH); MS(EI): 554 QA\ 100%). 

20 Example 248 

Preparation of 5-Metfaoxvbenzofuran-2-carboxvlic acid ((S)-3-metfavl-l-fl-f3-methvl- 
pvridine-2-sulf onvD-3-oxo-azepan-4-vlcaifaamovn-butvl \ amide 

25 a.) 5-Methoxybeiizofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(3-methyl-pyridine-2- 
sulf onyl)-3-hydroxy-azepan-4-ylcarbamoyl]"butyl } amide 

Following the procedure of Example 246c except substituting 5- 
methoxybenzofuran-2-carboxylic acid for thieno[3,2-b]thiophene the title compound was 
prepared: MS(EI) 572 (M+). 

30 

b.) 5-Methoxybenzofuran"2-carboxylic acid {(S)-3-methyl-l-[l-(3-methyl-pyridine-2- 
sulfonyl)-3-oxo-a2epan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li except substituting 5-methoxybenzofiiran- 
2-carboxylic acid {(S)-3-methyl-l-[l-(3-methyl-pyridine-2-sulfonyl)-3-hydroxy-azepan-4- 
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ylcarbamoyl]-butyl} amide of Example 247a the title compomid was prepared: NMR 
(CDCy: 5 1.0 (m. 6H), 13-2.2 (m, 6H), 2.6 (d, 3H). 3.0 (m, IH), 3.8 (s. 3H); 4.1 (m. 2H), 
4.7 (m, 2H), 5.3 (m. IH). 7.4-8.0 (m. 6H), 8.4 (m, IH); MS(EI): 570 (M", 100%). 

5 Example 249 



PreparatioD of 5.6-Difluoro-beiizofiiran-2-carboxvIic acid {(S)-3-methvl-l-r3-oxo-l-a-oxv- 
pvridine-2-sulfonvl>-azepap-4-vlcarbamovll-butYl} amidft 



10 a.) 5,6-Difluoro-benzoftiran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example 85c exept substituting 5,6-difluorobenzofuran- 
2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound was 
prepared: MS(ESI) 580.9 (M+H*). 

15 

b.) 5,6-Difluoro-benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl } amide 

Following the procedure of Example li exept substituting the compound of 
Example 249a the title compound was prepared: MS(ESI) 578.87 (M+H^). 

20 

Example 250 



Preparation of 5-(3-Trifluoromethvl-phenvn-fiiran-2-carboxvlic acidl(SV2-cvclohexvl-l- 
( 3-oxo-l-(pvridine-2-sulfonvD-a2epan-4-vlcarbamovl1-ethvl }-amide 

25 

a.) 4-((S)-2-r«rf-Butoxycarbonylamino-3-cyclohexyl-proprionylamino)-3-hydroxy- 
azepane-l-carboxylic acid benzyl ester 

To a solution of the compound of Example 2e (3.2 g, 12.2 mmol) in DMF (35 mL) 
was added N-Boc-cyclohexylalauine (3.3 g), HOBt (1.8 g) and EDC (2.56 g). The reaction 
30 was stirred until complete. Workup and column chromatography of the residue (65% 
hexanes:ethyl acetate) provided 5.5 g of the title compound. 
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b.) [(S)-Cyclohexyl-l-(3-hydroxy-azepan-4-ylcaibainoyl)-ethyl]-<^^ acid tert- 
butyl ester 

To a solution of the compound of Example 2S0a (5.5 g) in etyhl acetateimethanol 
(185 niL:40 mL) was added 10% Pd/C. This mixture was stirred under an atmosphere of 
5 hydrogen until complete consunq>tion of the starting material was observed. The reaction 
was filtered and concentrated to provide 3.75 g of the title compound. 

{(S)-2-Cyclohexyl-l-[3-hydroxy-l-(pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]- 
ethyl)-carbamic acid ferr-butyl ester 

10 To a solution of the compound of Example 250 b (LO g, 1.91 mmol) in 

dichloromethane (5 mL) was added water (10 mL) and sodium bicarbonate (1 g). To this 
mixture was added 2-pryidinesulfonyl chloride (0.55 g in 5 mL dichloromethane) dropwise. 
The mixture was stirred for 20 minutes whereupon the organic layer was separated and 
washed with water, brine, dried filtered and concentrated. Column chromatography (2% 

15 methanolrdichloromethane) of the residue provided 1 .0 g of the title compound: MS (ESI) 
525 (M+IT). 

d.) (S)-2-Amino-3-cyclohexyl-N-[3-hydroxy-(pyridine'-2-sulfonyl)-azepan-4-yl]- 
proprionamide 

20 To a solution of the compound of Example 250c (1 .0 g) in methanol (10 mL) was 

added HCl (10 mL of 4M HCl in dioxane). The reaction was stiired until complete 
consumption of the starting material whereupon it was concentrated. The residue was 
azeotroped with toluene then washed with ether to provide 0.95 g of the title compound. 

25 e.) 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid{(S)-2-cyclohexyl-l-{3- 
hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-yIcarbamoyI]-ethyI}-amide 

To a solution of the compound of Example 250d (0.20 g, 0.4 mmol) in DMF (0.5 
mL) was added diisopropylethylamine (0.16 mL), HOBt (0.06 g). EDC (0.084 g) and 5-[3- 
(trifluoromethyl)phenyl]-2-furoic acid (0,11 g). ). The reaction was stirred until complete 

30 consumption of the starting material. Workup and column chromatography 4% 
methanol:dichloromethane) provided 0.23 g of the tide conq)ound. 
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f.) 5K3-Trifluoromethyl-phenyl)-fuian-2<aitoxyKcacid{(^^ 
l-(pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl]-«thyl l-amide 

Following the procedure of Example 75d except substituting the compound of 
Bxample 250e the title compound was prepared. Separation of the diastereomers by HPLC 
5 provided the &st eluting disatereomer (52 mg): MS (ESI) 661 .4 and the second eluting 
diastereomer (45.8 mg): MS (ESI) 661.6. 

Example 251 . 

10 Preparation of 5-f4-ChlQro-phenvlVfuran-2-<:arboxvlic acidi(SV2-cvclohexvM-B-oxo>l- 
fpvridine-2-sulfoDvIVazepan'4-vlcarbamovn"ethv3}>amide 

Following the procedures of Example 250e-f except substituting 5-(4- 
chlorophenyl)-2-furoic acid for 5-[3-(trifluoromethyl)phenyl]-2-furoic acid of Example 
15 252e the title compound was prepared. Separation of the diastereomers by HPLC provided 
the first eluting diastereomer (57 mg): MS (ESI) 627.4 and the second eluting diastereomer 
(53 mg): MS (ESI) 627.4. 

Example 252 

20 

Preparation of Benzofuraii-2-carboxvlic acid ((S)-3-methvM-r6-methvl-3-QXQ-1-(pY ridinft^ 
sulphonvlVazepan-4'Vlcarfaamovll-butvU-amide 

Following the procedure of Example 92, except substituting, 2-methyl-4-pentenal 
25 for 2,2-dimethyl-4-pentenal the title compound was prepared. The residue was purified by 
HPLC. First eluting diastereomer; MS (M+H+): 541.2; ^H-NMR (400 MHz, CDCI3): • 
8.71"8.66(m, IH), 7.98-7.93(m, 2H), 7.91(d, IH), 7.67-7.29(m, 5H), 7.15-6.92(m, 2H), 
5.28-5.20(m. IH), 4.82-4.47(m, 2H), 3.97-3.78(m, IH), 3.65.2.98(m, IH), 2.37-2.34(m, 
IH), 2.20-1.55(m, 3H), 1.22-1.19(m, 3H), 1.00-0.86(m, 9H). 

30 
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Example 253 



Preparation of 5-(4<3iloro-phenvlVfiiraD-2-carboxvlic acidf (SVZ-cvclohexvl-l-rS-oxQ-l" 
n-oxV"pviidine-2-sulfonvn-azepan-4-vlcarfaamovl1-ethvn-ainid^ 

5 

Following the procedures of Example 250c-f except substituting 2-pyridinesulf onyl 
chloride N-^xide for 2-pyndinesulfonyI chloride of Example 250c and substituting 5-(4- 
chIorophenyl)-2-furoic acid for 5-[3-(trifluoroinethyl)phenyl]-2-furoic acid of Example 
252e the title compound was prepared. Separation of the diastereomers by HPLC provided 
10 the first eluting diastereomer: MS (ESI) 643.4 and the second eluting diastereomen MS 
(ESI) 643.2. 

Example 254 

15 Preparation of 5-(3-Trifluoromethvl-pheDvlVfuran-2-carboxvlic acid{(SV2-cvclohexvl-l-r3- 
oxo-l'fl"OXV-pvridine-2-sulfonvD-azepan-4-vlcarbamovll"ethvn-amide 

Following the procedures of Example 250c-f except substituting 2-pyridinesulfonyl 
chloride N-oxide for 2-pyridinesulfonyl chloride of Example 250c the tide compound was 
20 prepared. Separation of the diastereomers by HPLC provided the first eluting diastereomer: 
MS (ESI) 677.2 and the second eluting diastereomer: MS (ESI) 677.4. 

Example 255 

25 Preparation of 5-Fluoro-b&nzofuran-2-carboxvlic acid f(S)'3-methvM-r3-oxO'l-(pvridine" 
2-sulfonvD-a2epan-4-vlcarbamovIl-butvl)-aniide 

a.) 5-Fluoro-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-hydroxy-l-(pyridine-2- 
sulf ony l)-azepan-4-y lcarbamoyl]-buty I } -amide 
30 Following the procedure of Example 28b except substituting 5-fluorobenzofuran-2- 

carboxylic acid for benzofuran-2-caiboxylic acid the tide compound was prepared: MS 
(ESI) 547 (M+IT). 
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b.) 5-Fluoro-benzofaraii-2-carboxylic acid { (S>3-methyl-l-[3-oxo-l-<pyridme-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-aiiiide 

Following the procedure of Example li except substituting the con5)Ound of 
Example 255a the title conq)ound was prepared: MSCESIQ 544.9 (M+H^. 

5 

* 

Example 256 

Preparation of 5.6-Dimethoxvbenzofuran-2-carboxvlic acid((SV2-cvclohexvl-l«r3-oxo*l- 
(l-oxv-pvridine-2"Sulfonvl)-a2epan-4"vlcarbamovn-ethvn-amide 

10 

Following the procedures of Exan^le 250c-f except substituting 2-pyridinesulfonyl 
chloride N-oxide for 2-pyridinesulfonyl chloride of Example 250c and substituting 5,6- 
dimethoxybenzofuran-2-carboxylic acid for 5-[3-(trifluoromethyl)phenyl]-2-furoic acid of 
Example 252e the title compound was prepared. Separation of the diastereomers by HPLC 
15 provided the first eluting diastereomer: MS (ESI) 643.4 and the second eluting 
diastereomer: MS (ESI) 643.2. 

Example 257 

20 Preparation of 5,5-Bis-(4-methoxv-phenvlVpent-4-enoic acid ((SV3>methvM-r3-oxo-l- 
fpvridine-2-sulfonvD-azepan-4-vlcarbamovn )-butvl )-amide 

Following the procedure of Example 75 except substituting 2-pyridylsulfonyl 
chloride for thiazole-2-sulfonyl chloride and 5,5-bis-(4-methoxy-phenyl)-pent-4-enoic acid 

25 for benzofuran-2-<:arboxylic acid, the title compound was prepared. The residue was 

purified by HPLC. First elutmg diastereomer; MS (M+H+) 677.4; IR-NMR (400 MHz, 
CDCI3): • 8.69(d, IH), 7.98-7.92(m, 2H), 7.53-7.50(m, IH), 7.27-6.77(m, lOH), 6.00- 
5.87(m. 2H). 5.08(m, IH), 4.76-4.72(d, IH), 4.48(m, IH), 4.08(m, IH), 3.83(s, 3H), 3.78(s, 
3H). 2.70-1.35(m, 12H). 0.91(d, 6H); and the second eluting diastereomer: MS (M+H+) 

30 677.4. 
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Example 258 

Preparation of Ouinoline-8-<:aiboxylic acid f (SV2-naphthvlen-2-vM-r3-oxo-l-(pvridine-2- 
siilfonvlVazepaD-4-vlcarbamovlVethvn-ainide 

5 

a. ) 4-Amiiio-l-(pyridine-2-sulfonyl)-a2epan-3-ol 

To a solution of the compound of Exan^le 193c (1.5 g) in methanol (10 mL) was 
added HCl (10 mL of 4M HCl in dioxane). The reaction was stirred until complete by TLC 
analysis whereupon it was concentrated to provide 1.2 g of the title compoimd as a white 
10 soUd. 

b. ) . {(S)-l-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4-yIcarbamoyl]-2-napthylene-2 
yl-ethyl}-carbamic acid tert-butyl ester 

To a solution of the compound of Example 258a (225 mg) in dichloromethane was 
15 added TEA (0.15 mL), HOBt (99 mg), EDC (140 mg) and N-Boc-L-2-naphthylalanine (230 
mg). The reaction was stirred until complete. Workup and column chromatography of the 
residue (3% methanol:dichloromethane) provided 0.35g of the title compound: MS(ESI) 
569 (M+HT). 

20 c.) (S)-2-An]ino-N-[3-hydroxy-l-(pyridine-2-sulfonyl)-a2epan-4-yl]-3-naphthylen-2-yl- 
proprionamide 

To a solution of the compound of Example 258b (0.35 g) in methanol (5 mL) was 
added HQ (5 mL of 4M HCl in dioxane). The reaction was stirred imtil complete by TLC 
analysis whereupon it was concentrated to provide 0.31 g of the title compound as a white 
25 solid. 

d.) Quinoline-8-carboxylic acid {(S>-2-naphthylen-2-yH-[3-hydroxy-l-(pyridine-2- 
sulfonyl)"azepan-4-ylcarbamoyl)-ethyl]-amide 

To a solution of the compound of Example 258c (131 mg) in dichloromethane was 
30 added TEA, HOBt (39 mg), EDC (55 mg) and quinoline-8-carboxylic acid (51 mg). The 
reaction was stirred until complete. Workup and column chromatography of the residue 
(5% methanol:dichloromethane) provided 0.35g of the title compound: MS(ESI) 574 
(M+H*). 
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e.) Quinoline-S-caiboxylic acid {(S)-2-iiaphthylen-2-yH-[3-oxo-l-(pyridiQe-2- 
sulfonyl)-azepan-4-ylcaibamoyl)-ethyl]-aimde 

Following the procedure of Example li except substituting the compound of 
Example 258d the title compound was prepared. 

5 

Example 259 

Preparation of Naphthvlene^l-carboxvlic acid ((SV2-naphthvlen-2-vi-l-r3-oxo-l-rpvridine- 
2-sulfonvl>-azepan-4-vlcarbamovl)-ethvll"amide 

10 

Following the procedures of Examples 258d-e except substituting 1-naphthoic acid 
for quinoline-8-caiboxylic acid the title compound was prepared. 

Example 260 

15 

Preparation of OuiaoIine-S-caifaoxvlic acid (rSVl-f3-oxo-l>(pvridine-2-sulfonvlVazepan-4- 
vlcarbamovll-2-phenvl-ethvl l-amide 

Following the procedures of Examples 258a-e except substituting N-Boc- 
20 phenylalanine for N-Boc-L-2-naphthylaIanine the title compound was prepared. 

Example 261 

Preparation of Naphdivridine-2-carboxvlic acid ((SV3>methvl-l-r3-oxo-l-(pvridine"2- 
25 sulfonvlVazepan-4-vlcarbamovlVbutvl)-amide 

Following the procedure of Example 28b-c exept subsituting l,6-naphthyridine-2- 
carboxylic acid for ben2ofuran-2-carboxylic acid the title compound was prepared. 
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Example 262 

Preparation of Naphthvlene-l-carboxvlic acid ((SVl-r3"OXO-l-(pvridine-2-sulfoDvIV 
azepaii-4-'Vlcarbamoyn-2-phenvl-ethvl l-amide 

5 

Following the procedure of ExaxxKple 260 except substituting 1-naphthoic acid for 
quinoline-8-carboxylic acid the title compound was prepared. 

Example 263 

10 

Preparation of 3-Meflivlben2ofiiran-2-carboxvlic acid l(S)-3-methvH-f3-oxo-l- 
(c vclohexvl-proprionyl)-a2epan-4-vlcarbamovlVbutyl t -amide 

a. ) 4-{(S)-2-[(3-Methylbenzofuran-2-carbonyl)-andno]-4-methyl-pentanoylamino)-3- 
15 hydroxy-azepane-l-caiboxylic acid benzyl ester 

To a solution of the compound of Example 72a (1.2 g, 2.67 mmol) was added EDC 
(0.56 g), HOBt (0.36 g), TEA (0,67 g) and 3-methylbenzofuran-2-carboxyIic acid (0.47 g). 
The reaction was stirred until complete consmnption of the starting material was observed. 
Workup and colum chromatography (4:1 hexanes:ethyl acetate) provided 1.05 g of the title 
20 compound: MS (ESI) 536 (M+H*). 

b. ) 3-Methylbenzofuran-2-carboxylic acid [(S)-l-(3-hydroxy-azepan-4-ylcarbamoyl)-3- 
methyl-butyl]-amide 

Following the procedure of Example 2g except substituting the compound of 
25 Example 263a the title compound was prepared: MS (ESI) 402 (M+Br*). 

c. ) 3-Methylbenzofuran-2-carboxylic acid {(S^-S-methyH-P-hydroxy-l-^cyclohexyl- 
proprionyl)-a2epan-4-ylcarbamoyl]-butyl}-amide 

Following the procedure of Example 263a except substituting the compound of 
30 Example 263b and 3-cyclohexylpropionic acid for 3-methylbenzofuran-2-caiboxylic acid 
the title compound was prepared: MS (EST) 540 (M+H*). 
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d.) 3-Methylbeiizofiiran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(cyclohexyl- 
propiionyl)-azepaii-4-ylcarbamoyl]-butyl}-aimde 

Following the proceduie of Example li except substituting the compound of 
Example 263c the tifle compound was prepared: MS (ESC 538 (M+H^. 

5 

Example 264 

Preparation of 3-Methvlbenzo furan-2-carboxvlic acid {(SV3-methvM-r3-oxo-H4-methvl> 
pentaDovlVazepan-4-vlcarbamovn-butvn-amide 

10 

Following the procedures of Example 263c-d except substituting 4-methylpentanoic 
acid for 3-cyclohexylpropionic acid the title compound was prepared: MS (ESI) 498 
(M+H*). 

15 Example 265 

Preparation of 3- Methvlbenzofuran-2-carboxvlic acid lfSV3->medivM-r3-oxo-l-ri-Qxv- 
Pvridine-2'-carbonvn>-azepan-4-vlcarbamovll-butvlt-amide 

20 Following the procedures of Example 263c-d except substituting picolinic acid N- 

oxide for 3-cyclohexylpropionic acid the title compound was prepared: MS (ESI) 498 
(M+H*), 

Example 266 

25 

Preparation of (SVAcftrylamin o-4.niethvl-pentanoic acid r3-oxo-1-rpy ridine .2-sulfonvn- 
azepan-4-vn-amide 

Following the procedure of Example 75c-d except substituting acetic acid for 
30 benzofuran-2-carboxylic acid in step 75c provided the title compound which was separated 
by HPLC to give the first eluting diastereoemer: MS (M+H+) 425.2; IfrNMR (400Hz, 
CDCI3): • 8.69(d, IH), 7.96-7.94(m. 2H), 7.53-7.52(m, IH), 7.05(m, IH), 5.92(m, IH), 
5.08(m, IH), 4.69-4.53(m, 2H), 4.05-3.90(m, 2.80(m, IH), 2.25-2.12(m, 2H). 1.64(s, 
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3H), 1.90-1.40(m, 5H), 0.95(m, 6H); and the second eluting disteieomen MS (M+H+): 
425.2 

Example 267 

5 

Preparation of Oirinolme-2-carboxvlic acid f fSVl-r3-oxo-l-(pvridine-2-sulfonvlVazepan-4- 
vlcarfaamovn-pentyl l-amide 

a. ) 4-((S)-2-rfi/t-Butoxycarbonylaiiuno-hexanoylanuno)-3-hydroxy-azepane-l^ 
10 carboxylic acid benzyl ester 

To a stirring solution of compound of the amino alcohol of Example 2e (200 mg, 
0.74mmol) in DMF (4 ml) was added N-Boc-norleucine (175 mg, 0.76mmol), EDC-HQ 
(145 mg, 0.76mmol), and 1-hydroxybenzotriazoIe (21 mg, 0.16mmol). Reaction allowed to 
proceed overnight at room temperature. The following morning die mixture was diluted 
15 with ethyl acetate, washed with sat. NaHCOj, HjO, and brine. Dried on MgSO^, filtered and 
purified by column chromatography to give 300 mg of the title compound: MS(ESI) 
478.11 (M+H)*. 

b. ) [(S)-l-(3-Hydroxy-azepan-4-ylcarbamoyl)-pentyl]-carbamic acid tert-hntyl ester 
20 To a solution of compound of Example 267a (300 mg, 0.6 3mmol) in ethyl acetate 

(5 ml) was added 10% palladium on carbon (160 mg) and from a filled balloon. After 
stirring the solution at room temperature for 48 hours, the mixture was filtered through 
celite. The filterate was concentrated to yield the title compound (crude, 161mg, 
0.47mmol): MS(ESI): 344.19 (M+H)*. 

25 

c. ) { (S)-l-[3-Hydroxy-l-(pyridine-2-sulf onyl)-azepan-4-ylcarbamoyl]-pentyl }- 
carbamic acid tert-baiyl ester 

To a solution of the compound of Example 267b (161 mg,0.47 nunol) in 
dichloromethane (6 ml) was added triethylamine (0.065 ml, 0.47mmol) and pyridine-2- 
30 sulfonyl chloride (83mg, 0.47 nunol). After stirring at room temperature for 1 hr the 
mixture was washed with saturated NaHCO^^ The organic layer was dried, filtered, 
concentrated and purified on a silica gel colunm to give the title compound (142mg, 
0.29mmol): MS(ESI): 485.10 (M+H)*. 
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d.) (S)-2-Aimno-hexanoic acid {3-hydroxy-l-(pyridme-2-stilfonyl)-azepan-4-yl]- 
amide 

To a stirring solution of the compound of Example 267c (142mg, 0.29mmol) in 
5 ethyl acetate was added HQ (4M in dioxane) (0.760 ml, 3,0 mmol). After stirring the 
reaction mixture for 1 hr at room temperature, the mixture was concentrated to yield a 
white solid. The solid was azeotroped with toluene twice on rotavap and then treated with a 
resin bound carbonate (1.47 mmol) in methanol and placed on a shaker. After 4 hr the 
suspension was filtered and concentrated to yield 104 mg crude product: MS (ESI) 385.08 
10 (M+H)\ 



e.) (Juinoline-2-carboxylic acid {(S)-l-[3-hydroxy-l-(pyridine-2-sulfonyl)-azepan-4- 
ylcarbamoyl]-pentyl }-amide 

To a solution of the compound of Example 267d (104 mg, 0.27mmol) in CHjCl^ 
15 was added quinaldic acid (47mg, 0.27 mmol), l-hydroxybenzotriazole (7.4, .055 mmol), 
EDC-HCL (52 mg, 0.27 mmol) in DMF (2 ml). After stirring at room temperature 
overnight, the mixture was diluted with ethylacetate, washed with sat. NaHC03, H^O, dried 
on MgSO^, and filtered to obtain 172mg crude product: MS(ESI) 539.90 (M+H)*. 

20 f.) CJuinoline-2-caiboxylic acid {(S)-l-[3-oxo-l-(pyridine-2-sulfonyl)-azepan-4- 
y lcarbamoyl]-penty 1 } -amide 

To a stirring solution of the compound of Example 267e (172mg crade, 0.32mmol) 
in 1 ml DMSO was added sulfur trioxide-pyridine complex ( 260rag, 1.6 mmol) ) and 
triethylamine (0.88 ml, 3.2mmol). After stirring at room temperature for two hours, the 

25 mixture was diluted with water and extracted with ethyl acetate. The organic layer was 
dried, filtered, concentrated, and purified by HPLC to yield two diastereomers of the title 
compound as solids (first: 40 mg: second:43mg): MS(ESI) 537,86 (M+H)*. 



250 



W(rar/95911 ^ PCTAJS01/19062 

Example 268 

Preparadon of Benzofuiaii-2'-carboxvlic acid f fSVS-metbvl-l-fS-oxo-l-fcvclohexvl- 
proprionvlVazepan^vlcarbamovn-'biitvl 1-amide 

5 

Following the procedures of Example 263a-d except substituting benzofuran-2- 
carboxylic acid for 3-methylbenzofuran-2-carboxylic acid of Example 263a the title 
compound was prepared: MS(ESI) 524 (M+H*), 

10 Example 269 

Preparation of Benzofuran-2-<:arboxvlic acid USV3-methvl-l-f3-oxo-l-(4-methvI- 
pentanovlVazepan-4-vlcarbamovl1-butvI ] -amide 

15 Following the procedures of Example 263a-d except substituting benzofuran-2- 

carboxylic acid for 3-methylbenzofuran-2-carboxylic acid of Example 263a and 5-methyl 
pentanoic aicd for cyclohexyl propionic acid die tide coiiq)Ound was prepared: MS(ESr) 
484 (M+H*). 

20 Example 270 

Preparation of Oumoline-2-<;arboxvlic acid f fS'>-l"r3-oxo-l-fpvridine-2-sulfonvlVa2epan-4- 
vlcarbamovn-2"phenvl-ethvl )-amide 

Following the procedure of Example 267a-f except substituting N-Boc- 
25 phenylalanine for N-Boc-norleucine in step 267a the tide compound was prepared. 

Separation of the mixture by HPLC provided two diastereomers as solids (first eluting: 20.5 
mg; second eluting: 27 mg ): MS(ESI) 571.95 (M+H)* . 
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Example 271 

Preparation of Be nzofuraD-2-^arboxvlic acid((SV2>-beiizvloxv-l-f3-oxo-l-fpvridme.>2- 
sulfoDvl)-a2epaDe-4-vlcaifeainovl1-ethvl )>amide 

5 

Following the procedure of Exaiiq)le 193e-h, except substituting N-Boc-O-benzyl- 
L-seiine in step 193e the title conq>aund was prepared as a mixture of distereoemers. To a 
solution of benzofuran-2-carboxylic acid {(S)-2-benzyloxy-l-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepane-4-ylcarbamoyl]-ethyl} -amide (90 mg) in ethyl acetate (2 mL) was added 

10 10% Pd/C (50 mg). Upon hydrogenolysis of approximately 50% of the starting benzyl 
ether the reaction was filtered and concentrated. Purification of this 4 component mixture 
by HPLC provided the first eluting diastereomer of the title compound (1 mg) and the 
second eluting diastereomer of the title compound (0.3 mg): MS(ESI): 590.94(M+H)\ 
Additionally the two individual diastereoemers of ben2ofuran-2-carboxylic acid{(S)-2- 

15 hydroxy-l-[3-oxo-l-(pyridine-2-sulfonyl)-a2epane-4-ylcarbamoyll-ethyl) -amide were also 
isolated as described below in Example 272. 

Example 272 

20 Preparation of Benzofuran-2-carboxvlic acid (fSV2-hvdroxv-l-f3-oxo-l-(pvridine-2- 
sulfonvlVa2epane-4~vlcarbamovn-ethvl ] -amide 

The title compound was obtained as discussed above in Example 271. 
Purification of the mixture by HPLC provided the two diastereomers in solid form (first 
25 eluting: 1.6 mg; second eluting 2.1 mg): MS(ESI): 500.9 (M+H)*. 

Example 273 

Preparation of 5- Methoxvbenzofuran-2-carfaoxvlic acid ((S)-3-methvl-l-r3-oxo-l-YthiazoIe- 
30 2-sulf onvlVa2epan-4-vlcarbamovll"butvl ) amide 

• Following the procedure of Example 75c-d except substituting 5- 
methoxybenzofuran-2-carfooxylic acid for benzofuran-2-carboxylic acid in step 75c 
provided the title compound which was separated by HPLC to give the first eluting 
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diastereoemer as a white solid (144.3 mg, 85.1%): MS (ESI) 563.2 (M+H)+ and the 
second eluting diastereomer as a white solid (16.9mg, 10.0%) MS (ESI): 563.0 (M+H)+ 

Example 274 

5 

Preparation of 7-Methoxvbenzofuran-2-carboxvlic acid {fS)"3-methvl-l"f3-oxo-l-fthiazole- 
2-siilf onvlVazepan-4-vlcarbamovl1-butvl ] anride 

Following the procedure of Example 75c-d except substituting 7- 
10 methoxybenzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid in step 75c 
provided the title compound which was separated by HPLC to give the first eluting 
diastereoemer as a white solid (75 mg, 47%): MS (ESI) 563.2 (M+H)+ and the second 
eluting diastereomer as a white solid (57 mg. 35%): MS (ESI) 563.0 (M+H)+ 

15 Example 275 

Preparation of 3-Metfavlbenzofuran-2-^arboxvlic acid f (SV3-methvl-143"Oxo-l"(thia2ole-2" 
sulf onvl Vazepan-4-vlcarbamovll-butvl i amide 

20 Following the procedure of Example 75c-d except substituting 3- 

methylbenzofuran-2-carboxylic acid for ben2ofuran-2-carboxylic acid in step 75c provided 
the title compound which was separated by HPLC to give the first eluting diastereoemer as 
a white solid (69.5 mg, 42%): MS (ESI) 547.2 (M+H)+ and the second eluting 
diastereomer as a white solid (65 mg, 40%): MS (ESI) 547.2 (M+H)+ 

25 

■ 

Example 276 

Preparation of Benzorb1thiophene-2-carboxvlic acid (fS)-3-methvl-l-r3"OXO"l-rthiazole-2' 
sulf onvl)-a2epan-4-vlcarbamovl1-butvl ) amide 

30 

Following the procedure of Example 75c-d except substituting benzo[b]thiophene- 
2-carboxylic acid for benzofiiran-2-carboxylic acid in step 75c provided the title compound 
which was separated by HPLC to give the first eluting diastereoemer as a white solid (79.5 
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mg, 48%): MS (ESI) 549.3 (M+H)+ and the second elutmg diastereomer as a white solid 
(50.5 mg, 31%): MS (ESI) 549.2 (M+H)+ 

Example 277 

5 

■ 

Preparation of l- Methvl-lH-indole-2-caifaoxvlic acid (fSV3-methvl-l-r3-oxo-l>(diiazol&-2- 
sulfonvlVazepan-4-vlcarbamQvn>bntvl } aTntde 

Following the procedure of Example 75c-d except substituting l-methyIindole-2- 
10 carboxylic acid for ben2ofuran-2-carboxylic acid in step 75c provided the title compound 
which was separated by HPLC to give the first eluting diastereoemer as a white solid (75 
mg, 47%): MS (ESI) 563.2 (M+H)+ and the second eluting diastereomer as a white solid 
(57 mg, 35%): MS (ESI) 563.0 (M+H)+ 

15 Example 278 

Preparation of Quinoxa1i ne-2-carboxvlic acid f (SV3-methvM-r3-oxo-l-ahiazole-2- • 
sulfonvD-a2epan-4-vlcarbamoYll-buty] j amide 

20 Following the procedure of Example 75c-d except substituting quinoxaline-2- 

carboxylic acid for ben2ofuran-2-carboxylic acid in step 75c provided the title compound 
which was separated by HPLC to give the first eluting diastereoemer as a white solid (126 
mg, 77%): MS (ESI) 545.2 (M+H)+ and the second eluting diastereomer as a white solid 
(25 mg, 15%): MS (ESI) 545.2 (M+H)+ 
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Example 279 

Preparation of Ouinoliiie-2-carboxvIic acid (rfSVl-fl-(4-fluoro-benzenesulfonvlV3-oxo- 
azepan-4-vlcarbamovn-3-methvl-butvn-ainide 

5 

Following the procedure of Example 75, except substituting 4-fluorophenylsulfonyl 
chloride for benzenesulfonyl chloride and 2-quinoline carboxylic acid for benzofuran-2- 
caiboxylic acid, the title compound was prepared. The residue was purified by HPLC. 
First eluting diastereomer; MS (M+H+): 555.2; ^H-NMR (400Hz, CDCI3): • 8.62(d, IH), 
10 8.34-8.23(q. 2H) 8.19-8.17(d, IH), 7.90-7.88(d, IH), 7.88-7.80(m, 3H), 7.66-7.64(t, IH), 
7.25-7.07(m, 3H), 5.08(m, IH), 4.72 (m, IH), 4.58-4.53(d, lH),4.00(m, IH), 3.46'3.42(d, 
IH), 2.47(m, IH), 2.27-2.12(m, 2H), 1.90-1.40(m, 5H), L03-L01(m, 6H); and the second 
eluting diastereomer: MS (M+H"*"): 555.4. 

15 Example 280 

Preparation of Benzofuran-2-carboxvlic acid {(SVl-f-(3-fluoro-benzensulfonvl)-3'-oxo- 
azepan-4-vlcarbamoyn-3-methyl-l-butyl }- amide 

20 a.) Allyl-pent-4-enyl-carbamic acid benzyl ester 

To a suspension of NaH (1.83 g, 76.33 mmol of 90% NaH) in DMF was added 
allyl-carbamic acid benzyl ester (7.3 g, 38.2 mrbol) in a dropwise fashion. The mixture was 
stirred at room temperature for approximately 10 minutes whereupon 5-bromo-l-pentene 
(6.78 mL, 57.24 mmol) was added in a dropwise fashion. The reaction was heated to 40°C 

25 for approximately 4 hours whereupon the reaction was partitioned between 

dichloromethane and water. The organic layer was washed with water (2x's), brine, dried 
(MgSO^, filtered and concentrated, Colunm chromatography of the residue (10% ethyl 
acetate.bexanes) provided 10.3 grams of the title compound as an oil: MS(£S) 260 
(M+H+). 
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b.) 



2,3,4,7-Tetrahydro-a2epine-l-carboxylic acid benzyl ester 



To a solution of compound of Example 280a (50 g) in dichloromethane was added 
bis(tricyclohexylphosphine)benzylidine ruthenium (IV) dichloride (5.0 g). The reaction 
was heated to reflux until complete as determined by TLC analysis. The reaction was 
5 concentrated in vacuo. Column chromatography of the residue (50% 

dichloromethane:hexanes) gave 35 g of the title compound: MS(ES) 232 (M+H+). 

c.) 8-Oxa-3-aza-bicyclo[5. 1 .0]octane-3-carboxylic acid benzyl ester 



10 added m-CPBA (78 g, 0.45 mol). The mixture was stirred overnight at room temperature 
whereupon it was filtered to remove the solids. The filtrate was washed with saturated 
water and saturated NaHCOj (several times). The organic layer was dried (MgSO^), filtered 
and concentrated to give 35 g of the title compound which was of sufficient purity to carry 
on to the next step: MS(ES) 248 (M+H+), 270 (M+Na+). 



To a solution of the epoxide from Example 280c (2.0 g, 8.1 mmol) in 
methanolrwater (8:1 solution) was added NH^Cl (1.29 g, 24.3 mmol) and sodium azide 
(1.58 g, 24.30 namol). The reaction was heated to 40^C until complete consumption of the 

20 starting epoxide was observed by TLC analysis. The majority of the solvent was removed 
in vacuo and the remaining solution was partitioned between ethyl acetate and pH 4 buffer. 
The organic layer was washed with sat. NaHCO,, water, brine dried (MgSO^, filtered and 
concentrated. Colunan chromatography (20% ethyl acetate:hexanes) of the residue 
provided 1.3 g of the title compound: MS(ES) 291 (M+H+) plus 0.14 g of trans-4- 

25 hydroxy-3-azido-hexahydro- IH-azepine 

e.) 4-Amino-3-hydroxy-azepane- 1-carboxylic acid benzyl ester 

To a solution of the azido alcohol of Example 280d (1.1 g, 3.79 mmol) in methanol 
was added triethyamine (1.5 mL, 11.37 nunol) and 1,3-propanedithiol (1.1 mL, 11.37 
30 nunoL). The reaction was stirred until complete consumption of the starting material was 
observed by TLC analysis whereupon the reaction was concentrated in vacuo, Colunrn 
chromatography of the residue (20% methanoLdichloromethane) provided 0.72 g of the 
title compound: MS(ES) 265 (M+H+). 



To a solution of the compound of Example 280b (35 g, 1.5 mol) in CHjCl^ was 



15 



d.) 



4-Azido-3-hydroxy-azepane-l-carboxylic acid benzyl ester 
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f.) 4-((S)-2-rert-ButoxycaAonylainino-4-methyl-pentanoylaniino)-3-hydr^ 
carboxylic acid benzyl ester 

To a soludoD of the amino alcohol of Example 280e (720 mg, 2.72 mmol) in 
5 CHjClj was added EDC (521 mg), HOBt (368 mg) and N-Boc-leucine (630 mg). The 
reaction was maintained at room temperature until complete consumption of the starting 
material was observed by TLC analysis. The reaction was diluted with ethyl acetate and 
washed with IN HQ, sat. K^COj, water, brine, dried (MgSO^, filtered and concentrated. 
Colunm chromatogTc^hy of the residue (3% methanol:dichloromethane) gave 1.0 g of the 
10 title compound: MS(ES) 478 (M+H+). 

gO [(S)- l-(3-Hydroxy-azepan-4"ylcarbamoyl)-3-methyl-butyI]-carbamic acid tert 
butyl ester 

To a solution of the compound of Example 280f (1.0 g) and 10% Pd/C (catalytic) in 
15 ethyl acetatermethanol (2: 1 solution) was affixed a balloon of hydrogen. The reaction was 
stirred until complete consumption of the starting material was observed by TLC analysis. 
The reaction was filtered to remove the catalyst and the filtrate was concentrated to provide 
0.82 g of the title compound: MS(ES) 344 (M+H+). 

20 h.) (S)-2-Amino-4-methyl-pentanoic acid [l-(3-fluoro-benzenesulfonyl)"3-hydroxy- 
azepan-4-yl]-araide 

To a solution of the conq)Ound of Example 280g (0.2 g) in dichloroethane (20 mL) 
was added p-NMM (0.32 g) and 3-fluorobenzenesulfonyl chloride (0.11 g). The reaction 
was stirred until complete as determined by MS analysis whereupon it was filtered, 

25 concentrated. The residue was dissolved in methanol (10 mL) and 4M HQ in dioxane (10 
mL) was added. The reaction was maintained at room temperature until complete 
consumption of the starting material whereupon it was concentrated. The residue was 
dissolved in methanol whereupon p~carbonate lesin was added. The mixture was shaken at 
room temperature for 4 hours then filtered and concentrated to provide 0.64 g of the title 

30 compound. 
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l) Ben2ofuraii-2-carboxylic acid {(S)-l-[l-(3-fluoro-benzenesuIfoDyl>3-hydroxy- 
azepan-4-ylcart)amoyl]3"methyl-butyl l-amide 

To a solution of the compound of Example 280h (0.15 g) in CH^CI^ was added 
benzofuran-2-carboxylic acid (0.56 mmol), HOBt (0.09 mg), and p-EDC (0.75 mg). The 
5 reaction was stirred overnight whereupon trisamine (0.50 g) was added and stirred an 
additional 1.5 hours. Tlie reaction was filtered and concentrated to provide the title 
compound. 

j.) Ben2ofuran-2-carboxylic acid {(S)-l-[l-(3-fluoro-benzenesulfonyl)-3-oxo-azepan- 
10 4-ylcarbamoyl]3-methyl-butyl } -amide 

To a solution of the compound of Exanq)le 280i (0.3 mmol) in CHjCl^ was added 
Dess-Martin periodinane (0.25 g). The reaction was stirred until complete as determined 
by MS analysis. Workup and HPLC chromatography provided diastereomer 1: MS(ES) 
543.2 (M+H)* and diastereomer 2: MS(ES) 543.2 (M+H)*. 

15 

Example 281 

Preparation of (S^-4-Methvl-2 -(3-piDeridin-l-vl-propanovlaminoVpentanoic acid f3-oxo-l>> 
(pvridine--2-sulfQnvlVazepap-4-vn-amide 

Following the general procedures of Examples 280h-j except substituting 2- 
pyridinesulfonyl chloride for 3-fluoroben2enesulfonyl chloride and 1-piperidinepropionoic 
acid for ben2ofuran-2-carboxylic acid the title compound was prepared: MS(ES) 521.9 
(M+H)\ 

Example 282 

Preparation of Benzoftiran-2'Carboxvlic acid USVl>r-(4-ethvl-ben2ensulfonvlV3>oxo- * 
azepan-4'Vlcarbamovll-3-methvl- 1-butvl)- amide 

Following the general procedures of Examples 280h-j except substituting 4- 
ethyhiezenesulfonyl chloride for 3-fluoroben2enesulfonyl chloride the title compound was 
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prepared: Separation of the diastereomers provided diastereomer 1 MS(ES) 554.4 (M+H)* 
and distereomer 2 MS(ES) 554.4 (M+H)*. 



Preparation of 5-n''Trifluoromethvl-phenvlVfuran-2-carboxvlic acid (fSV3-methvl-l-f 3- 
oxo-l-fl-Q-oxv-pvridin"2-vlVnieflianovl1-a2epan-4-vlcaibamovl>"butvlVainide 

a.) 4-((S)-2-Amino-4-methyl-pentanoylaniino)-3-hydroxy-azepane- 1-carboxylic acid 
10 benzyl ester 

To a solution of the compound of Example 280f (7.32 g) in methanol was added 
4M HCl in dioxane (38 mL). The reaction was stirred until complete whereupon it was 
concentrated to give 6.9 g of the title compound as a white solid. 

15 b.) 3-Hydroxy-4-[(S)-4-methyl-2-({ l-[5-(3-trifluoromethyl-phenyI)-furan-2-yl]- 
methanoyl}-amino)-pentanoylamino]azepane-l-carboxylic acid benzyl ester 

To a solution of the compound of Example 283a (1.2 g) in dichloromethane was 
added TEA (0.93 mL), EDC (0.56 g), HOBt (0.36 g) and 5-[3-(trifluoromethyl) phenyl]-2- 
furoic acid (0.68 g). The reaction was stirred at room temperature until complete as 

20 determined by TLC analysis. Workup and colurmi chromatography provided 1.35 g of the 
tiUe compound: MS (ES) 616 (M+H)*. 

c.) 5-[3-(Trifluoromethyl)phenyl]-furan-2-carboxylic acid [(S)-l-(3-hydroxy-azepan- 
4-ylcarbamoyl)-3-metbyl-butyl]-amide 
25 To a solution of the compound of Example 283b (1 .3 g) in ethyl acetatermethanol 

(20 mL of an 8:1 mixture) was added 10% Pd\C. The mixture was stirred under a balloon of 
hydrogen gas until complete consumption of the starting material was observed by TLC 
analysis. The reaction was filtered and concentrated to provide 0.96 g of the title 
compound which was used directly in the following reaction with no further purification. 



Example 283 



5 



30 



259 



wo 01/95911 PCT/USOl/19062 

d. ) 5-(3-Trifluoromethyl-phenyI)-furan-2-carboxylic acid ((S)-3-mediyH-{3-hydroxy- 
l-[l-(l-oxy-pyridin-2-yI)-medianoyl]-azepan-4-ylcarbamoyl}-butyl)-anii 

To a solution of die compound of Example 283c (0.3 g) in dichloromethane was 
added TEA (0.22 mL). EDC (0.13 g), HOBt (0.8 g) and picolinic acid N-oxide (0.09 g). 
5 The reaction was stirred at room temperature until complete as determined by TLC 

analysis. Workup and column chromatography provided 0.16 g of the tide compound: MS 
(ES) 603 (M+H)*. 

e. ) 5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid ((S)-3-mediyH-{3-oxo-l- 
10 [l-(l-oxy-pyridin-2-yl)-methanoyl]-a2epan-4-ylcarbamoyl}-butyl)-amide 

To a solution of the compound of Example 283d (0.15 g) in DMSO (1.5 mL) was 
added TEA (0.37 mL) and pyridine sulfur trioxide complex (0.21 g). The reaction was 
stirred until complete as determined by LCMS. Workup and column chromatography (10% 
methanol:dichloromethane) provided 0.12 g of the title compound: MS (ES) 601 (M+H)*. 
15 The diastereomers were separated by HPLC to provide diasteieomer 1 and 

diastereomer 2. 

Example 284 

20 Preparation of BenzorL31-dioxole-5-carboxvlic acid ((SV3-methvl-l-l3>oxo-l-ri-oxv- 
pvridin-2"vn-methanovn-a2epan-4-vlcarbamovn-butvlVamide 



Following the general procedures of Examples 283b-e except substituting 
piperonylic acid for 5-[3-(trifluoromethyl) phenyl]-2-furoic acid the title compound was 
25 prepared: MS(ES) 5 1 1 (M+H)*. 

The diastereomers were separated by HPLC to provide diastercomer 1 and 
diastereomer 2. 
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Example 285 

Preparation of 5-(3-Triflttoromethvl-phenvlVfuraD"2-carboxylic acid ((S)-l-fl-(3- 
cvclohexvl-propanovlV3-oxo-azepan"4-vlcarb aTnn Y^V^-methvl-buwn'ainid^ 

5 

Following the general procedures of Examples 283b-e except substituting 3- 
cyclohexylpropionic acid for picolinic acid N-oxide the title compound was prepared: 
MS(ES) 618 (M+H)*. 

The diastereomers were separated by HPLC to provide diastereomer 1 and 
10 diastereomer 2. 

Example 286 

15 Preparation of Ben2ofL31-dioxole-5-carboxvlic acid ((S)-l"fl-(3-cvclohexvl-propanovlV3- 
oxo-azepan-4-ylcarbamovll'3-methvl"butvl}'amide 

Following the general procedures of Examples 283b-e except substituting 3- 
cyclohexyipropionic acid for picolinic acid N-oxide and piperonylic acid for 5-[3- 
20 (trifluoromethyl) phenyl]-2-furoic acid the title compound was prepared: MS(£S) 528 
(M+H)\ 

The diastereomers were separated by HPLC to provide diastereomer 1 and 
diastereomer 2/ 

25 Example 287 

Preparation of 5-(3-Trifluoromethvl'phenvl)-furan"2-carboxvlic acid l(S)-l"fl-(4-methvl- 
pentanovn-3-oxo-azepan-4«vlcarbamovl V3-methvl-butvl 1 -amide 

30 Following the general procedures of Examples 283b-e except substituting 4- 

methyl-pentanoic acid for picolinic acid N-oxide the title compound was prepared: MS(ES) 
578 (M+H)*. 
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The diasteieomers were separated by HPLC to provide diastereomer 1 and 
diastereomer 2. 



Example 288 

5 

PreparatioD of Benzofl J1-dioxole-5-carboxvlic add {rSVl-ri-f4-methvl-peDtaiiovlV3' 
oxo-azepan-4-vlcarbamovn-3-methvI-butvl ) -amide 

Following the general procedures of £xanq)les 283b-e except substituting 4- 
10 methyl-pentanoic acid for picolinic acid N-oxide and piperonylic acid for 5-[3- 

(trifluoromethyl) phenyl]-2-furoic acid the title compound was prepared: MS(ES) 488 
(M+H)*. 

The diastereomers were separated by HPLC to provide diastereomer 1 and 
diastereomer 2. 



15 



20 



25 



30 



Example 289 

Preparation of Benzofuran-2"carboxvlic acid ((S'>l-r3-oxo-l-(propane-l"$ulfonvD-azepan- 
4-vlcarbamovll-3-methvl-l-butvll- amide 

Following the general procedures of Examples 280h-j except substituting 
propanesulfonyl chloride for 3-fluorosulfonyl chloride the title compound was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 491.2 
(M+H)* and diastereomer 2: MS(ES) 491.2 (M+H)*. 

Example 290 

Preparation of Benzofuran-2>-carboxvlic acid r(S)-l"r3-oxo-l-(ethanesulfonvl-a2;epan-4- 
ylcaibaiTLOvn-S-methvM-butvn- amide 

Following the general procedures of Examples 280h-j except substituting 

« 

ethanesulfonyl chloride for 3-fluorobenzenesulfonyl chloride the title compound was 
prepared. 
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Separation of the diasteieomers by HPLC provided diastereomer 1: MS(ES) 477.4 
(M+H)* and diastereomer 2: MSQES) 477.4 (M+H)^. 



5 Example 291 

Preparation of 5-Fliioro-benzofuran-2-carboxvIic acid {fSyS-methvl-l-rS-oxo-l-f 1-oxv- 
pvridine-2->sulfonvlVazepan-4-vlcarbamovl1-butvU-amide 

10 a.) {(S)-l-[3-Hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-3- 
methyl-butyl}-carbamic acid tert-butyl ester 

Generation of 2-pyridinesulfonylchloride-N-oxide: To a 0"C solution of 2- 
mercaptopyridine-N-oxide (2.23 g, 17.55 mmol) in 9M HCl (33 mL) was bubbled chlorine 
gas for approximately 90 minutes. The dissolved chlorine was removed under vacuum at 

15 0°C. 

To a solution of [(S)-l-(3-hydroxy-azepan-4-ylcarbamoyl)-3-methyl-butyl]- 
carbamic acid tert butyl ester of Example 280g (2.5 g, 7.28 mmol) in CHJOl^ (100 mL) and 
sat NaHCOj (400 mL) was added the solution of 2-pyridinesulfonylchloride-N-oxide (27 
mL, 102 mg/mL) dropwise in portions. As the addition proceeds additional sat. NaHCO, is 
20 added in order to maintain the pH at approximately 8-9. Upon complete addition of the 
sulfonylchloride die reaction is stirred for an additional hour whereupon the organic layer 
was removed and washed with brine. The organic layer was evaporated and the residue 
chromatographed (5% methanohdichloromethane) to provide 2.5 g of the title compound: 
MS (ES) 500 (M+HT). 

25 

» 

b.) (S)-2-Amino-4-methyl-pentanoic acid-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)- 
azepan-4-yl]-amide 

To a solution of {(S)-l-[3-hydroxy-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4- 
30 ylcarbamoyl]-3-methyl"butyl}-carbamic acid tert-hvtyl ester of Example 291a (2.0 g) in 
methanol (20 mL) was added 4 M HCl in dioxane (20 mL). The reaction was stirred at 
room temperature for 1.5 hours whereupon it was concentrated to provide 1.8 g of the title 
compound: MS (ES) 400 (M+H*). 
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c. ) 5-FIuoro-benzofuraii-2-caiboxylic acid {(S>3-methyH-[3-hydroxy-Hl-oxy- 
pyridine-2-siilfonyl)-azepan-4-ylcarbamoyl]-butyl}-aiiiide 

To a solution of the compound of Example 291b (0.30 g) in CHjCl^ was added 5- 
5 fluoro-benzofuran-2-carboxylic acid (0.11 g). EDC (0.13 g), HOBt (0.086 g), and TEA 
(0.22 mL). The reaction was stitied until complete as determined by LCMS whereupon it 
was diluted witii ethyl acetate and washed with water, sat. K^CO^, IN HCl, brine, dried 
(MgSO^, filtered and concentrated. Column chromatography (10% methanol: 
dichloromethane) of the residue provided 0.27 g of the title compound: MS(ES) 563 
10 (M+H)*. 

d. ) 5-Fluoro-ben2ofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo-l-(l-oxy-pyridine- 

2- sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide 

To a solution of the compound of Example 291c (0.19 g) in DMSO (1.5 mL) was 
15 added sulfur trioxide pyridine complex (0.26 g). The reaction was stirred until complete as 
determined by LCMS whereupon it was diluted with ethyl acetate and washed with sat. 
NaHCOj, brine dried, filtered and concentrated. Column chromatography of the residue 
provided 0.15 g of the title compound as a mixture of diastereomers: MS(ES) 561 (M+H)\ 
Separation of the diastereomers by HPLC provided diastereomer 1 and 
20 diastereomer 2. 

Example 292 

Preparation of 5- Pluoro-3-metfavl-ben2ofuran-2-carboxYlic acid f(S)-3-methvl-l-r3-oxo-l- 
25 ( l-oxv-pv ridine-2-sulfonvn-azepan-4-vlcarbamQvll-butyl j -amide 

Following the general procedure of Examples 291c-d . except substituting 5-fluoro- 

3- methyl ben2ofuran-2-carboxyIic acid for 5-fluoro-benzofuran-2-carboxylic acid provided 
the title compound as a mixture of diastereomers: MS(ES) 575 (M+H)*. 

30 Separation of the diastereomers by HPLC provided diastereomer 1 and 

diastereomer 2. 
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Example 293 

Preparation of e-Fluoro-S-methvl-benzofuran-l-carboxvlic acid US)-3"inetfavl-l-r3-oxo-l- 
ri-oxv-pvridiDe"2-sulfonvl)-azepan"4-vlcait>amovl1-butvl]"amide 

Following the general procedure of Examples 291c-d except substituting 6-fIuoro- 
3-naethyl benzofuran-2-caiboxylic acid for 5-fluoro-benzofuran-2-carboxylic acid provided 
the title compound as a mixture of diastereomers: MS(ES) 575 (M+H)*. 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
diastereomer 2, 

Example 294 

Preparation of 3-Methvl-benzoftiran-2-carboxvlic acid (fRV3-methvl-l-f3-oxo-l-f 1-oxv- 
15 pvridine-2-sulfonvl)-azepan"4-vlcarbamovl1-butvll-amide 

Following the general procedures of Examples 280f-i except substituting N-Boc-D- 
leucine for N-Boc-L-leucine, 2-pyridinesulfonylchloride N-oxide for 3- 
fluorobenzenesulfonyl chloride and 3-methyl-benzofuran-2-carboxyIic acid for benzofiiran- 
20 2-carboxylic acid the title compound was prepared: MS(ES) 556(M+H)\ 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
diastereomer 2. 



5 



10 



265 



wo 01/95911 



PCT/USOl/19062 



Example 295 

Preparation of 3-Metfavl-furor3.2-b1-pvridine-2-caiboxvlic acid USV3-metfavl-l-r«3-oxo-l- 
Q-oxv-pvridine"2-sulfonvlVazepaD'4-vlcarbamovl1-butvn-airdde 

5 

Following the general procedure of Examples 291c-d except substituting 3-methyl- 
furo[3,2-b]-pyridine-2-carboxylic acid for 5-fluoro-benzofiHan-2-cart)oxylic acid provided 
the title compound as a mixture of diastereomers: MS(ES) 558 (M+H)*. 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
10 diastereomer 2. 

Example 296 

Preparation of 5-MethoxV'-benzofuran-2-caifaoxvlic acid (rSVl-ri-O-fluoro- 
15 benzenesulfonvlV3-oxo-azepan-4-vlcarbamovlV3-methvl"butvll-amide 

Following the general procedure of Examples 280h-j except substituting 5- 
methoxy-benzofuran-2-carboxylic acid f or benzofuran-2-caiboxylic acid provided the title 
compound as a mixture of diastereomers. 
20 Separation of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 574.5 

(M+H)* and diastereomer 2 574.5 (M+H)*. 

Example 297 

25 Preparation of 3-Methvl»ben2ofuran-2-carboxvlic acid irSVl-ri-f3-fluoro- 
benz;enesulfonvl)'3-oxo-azepan-4-vlcarbamovl]-3-methvl-butvll-amide 

Following the general procedure of Examples 280h-j except substituting 3-methyl- 
benzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid provided the title compound 
30 as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 557.4 
(M+H)* and diastereomer 2 557.4 (M+H)*. 
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Example 298 

Preparation of Benzorb1thioDbene-2-carboxvlic acid ((SVl-ri-G-fluoro-bepzenesulfonvlV 
5 3-oxo-azepan-4-vlcarbaniovlV3-methyl-butvl)-aixude 

FoUowing the general procedure of Examples 280b-j except substituting 
benzo[b]thiophene-2-carboxylic acid.for benzofuj:an"2-carboxylic acid provided the title 
compound as a mixture of diastereomers. 
10 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 559.4 

(M+H)* and diastereomer 2 559.4 (M+H)\ 

Example 299 

15 Preparation of 3-Methvl-fiiran-2-carboxvlic acid (fSVl-f l-(3-fluoro-benzenesulfonvl)-3" 
oxo-azepan-4-vlcarbamovn"3-methvl-butvll-amide 

Following the general procedure of Examples 280h-j except substituting 3-methyl- 
furan-2-carboxylic acid for benzofuran-2-caiboxylic acid provided the title compound as a 
20 mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 507.2 
(M+H)* and diastereomer 2 507.4 (M+H)*. 
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Example 300 



5 



Preparation of OuiDolme-2-carboxvlic acid ((SVl-fl-(3-fluoro-benzenesu]fonvlV3-oxo- 
a2epan"4-vlcarbamovn-3-inethvl-butyl }-amiHft 



FoUowing the general procedure of Examples 280h-j except substituting quinoline- 
2-caiboxylic acid for benzofuran-2-caiboxyIic add provided the title compound as a 
mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 554.2 
10 (M+H)* and diastereomer 2 MS(ES) 545.2 (M+H)*. 



Example 301 



Preparation of Thienor3.2-b1thiophene-2-carboxvlic acid ((SVl-ri-(3-fluQro> 
15 benzenesu lfonvlV3-oxo>azepan-4-vlcarbamovlV3-methvl>hiifYl j -flmidft 

Following the general procedure of Examples 280h-j except substituting 
thieno[3,2-b]thiophene-2-carboxylic acid forbenzofuran-2-carboxylic acid provided the 
title compound as a mixture of diastereomers. 
20 Separation of the diastereomers by HPLC provided diastereomer 1 : MSQES) 565.2 

(M+H)* and diastereomer 2 MS(ES) 565.2 (M+H)*. 



Example 302 



25 Preparation of Quinoxaline-2-carfaoxvlic acid lfSVl-fl-f3-fluoro-benzenesulfonvlV3-oxo- 
a2epan-4'Vlcarbamovll'3-methvl-butvl}>amide 

FoDowing the general procedure of Examples 280h-j except substituting 
quinoxaline-2-carboxylic acid for benzofuran-2-cart)Oxylic acid provided the title 
30 compound as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 555.4 
(M+H)* and diastereomer 2 MS(ES) 555.4 (M+H)*. 
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Example 303 

Pr^aration of Thiophene-2-carboxvlic acid {(SVl-ri-f3-fluoro-benzepesulfonvlV3-oxo- 
azepan'4-vlcarbamovlV3-methvl-butvl l-amide 

5 

Following the general procedure of Examples 280h-j except substituting thiophene- 
2-carboxylic acid for benzofuran-2-carboxylic acid provided the title compound as a 
mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 509.4 
10 (M+H)* and diastereomer 2 MS(ES) 509.2 (M+H)'. 

Example 304 

Preparation of 5-Methvl-thiophene«2-carboxvlic acid KSVl-fl-G-fluoro-benzenesulfonvlV 
15 3-oxO"azepan-4-vlcarbamovn''3-methvl-butvn"aniide 

Following the general procedure of Examples 280h-j except substituting 5-methyl- 
thiophene-2-carboxylic acid for benzofuran-2-carboxylic acid provided the title compound 
as a mixture of diastereomers. 
20 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 523.2 

(M+ H)" and diastereomer 2 MS(ES) 523.4 (M+H)\ 
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Example 305 

Preparation of 5-Methoxv-benzofuraii>2-carboxvlic acid f(SVl- (1-ethanft.g nlfonvl-3-oxo 
azepan-4-vlcaibamovl)«3-methvl-buty n-amide 

5 

Following the general procedure of Examples 280h-j except substituting 5- 
methoxy-benzofuran-2-carboxylic acid for ben2ofuran-2-K:arboxylic acid and 
ethanesulfonyl chloride for 3-flurobenzenesulf onyl chloride provided the title compound as 
a mixture of diastereomers. 
10 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 507.4 

(M+H)* and diastereomer 2 MS(ES) 507.4 (M+H)*. 

Example 306 

15 Preparation of 3-Medivl-benzofuran-2-caiboxvlic acid r(SVl-a-ethanesulfonvl-3-oxo- 
azeDan^vlcarbamovlV3-methvl"butvll-amide 

Following the general procedure of Examples 280h-j except substituting 3-methyl- 
benzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid and ethanesulfonyl chloride 
20 for 3-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 491.2 
(M+H)* and diastereomer 2 MS(ES) 491.2 (M+H)\ 

25 Example 307 

Preparation of Benzorblthiophene>2-carboxvlic acid r(SVl-fl-ethanesulfonvl-3>oxo- 
azepan-4-vlcarbamovlV3-methvl~butvn-amide 

30 Following the general procedure of Examples 280h-j except substituting 

benzo[b]thiophene-2-carboxylic acid for benzofuran-2-carboxylic acid and ethanesulfonyl 
chloride for 3-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 
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Separation of the diasteieomers by HPLC provided diastereomer 1: MS(ES) 493.4 
(M+H)* and diastereomer 2 MS(ES) 493.4 (M+H)^ 

Example 308 

5 

Preparation of 3-Methvl-furaD-2-carboxvlic acid rrS)"l-fl"ethaDesiilfQDvl-3-oxo-azepaD-4- 
vlcaibamovlVS-methvl-bntvll-amide 

Following the general procedure of Examples 280h-j except substituting 3-methyI- 
10 furan-2-carboxylic acid for benzofaran-2'-carboxylic acid and ethanesulfonyl chloride for 3- 
flurobenzenesulfonyl chloride provided the title compound as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 441.2 
(M+H)* and diastereomer 2 MS(ES) 441.2 (M+H)*. 

15 Example 309 

Preparation of Ouinoline-2-carboxvlic acid f(S)-l-n-ethanesulfonvl-3-oxo-azepan-4- 

ylcarbamoylVS-methyl-butylVamide 

Following the general procedure of Examples 280h-j except substituting quinolihe- 
2-carboxylic acid for ben2ofuran-2-carboxylic acid and ethanesulfonyl chloride for 3- 
flurobenzenesulfonyl chloride provided the tide compound as a naixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 488.2 
(M+H)* and diastereomer 2 MS(ES) 488.2 (M+H)*. 

Example 310 

Preparation of ThienoF3,2-b1thiophene-2-carboxvlic acid r(SVl-(l-ethanesulfoDvl-3-oxo- 
azepaii-4-vIcarbamovl)-3-methvl'-butvl1-amide 
30 

Following the general procedure of Examples 280b-j except substituting 
thieno[3^-b]thiophene-2-carboxylic acid for benzofuran-2-carboxylic acid and 




20 



25 
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ethanesulfonyl chloride for S-flurobenzenesclfonyl chloride provided the tide compound as 
a mixture of diasteieomers. 

Separation of the diasteieomers by HPLC provided diastereomer 1: MS(ES) 499.4 
(M+H)* and diastereomer 2 MS(ES) 499.4 (M+H)*. 

5 

Example 3 11 

Preparation of Q uinQxali7i e-2"Carfaoxvlic acid ffSVl-f l-ethanesulfonvl-3-oxo-azepan-4- 
vlcarbamovD-3-methvl-butvn-amide 

10 

Following the general procedure of Examples 280h-j except substituting 
quinoxaline-2-carboxylic acid for benzofuran-2-carboxylic acid and ethanesulfonyl 
chloride for 3-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 

15 Separation of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 489.2 

(M+H)* and diastereomer 2 MS(ES) 489.2 (M+H)*. 

Example 312 

20 Preparation of Thiophene-2-carfaoxvlic acid rfSVl''fl-ethanesulfonvl-3-oxo-azepan-4- 
vlcarbamovD-S-methvl-butvlVamide 

Following the general procedure of Examples 280h-j except substituting thiophene- 
2-carboxylic acid for benzofuran-2-carboxylic acid and ethanesulfonyl chloride for 3- 
25 flurobenzenesulf onyl chloride provided the title compound as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 443.4 
(M+H)* and diastereomer 2 MS(ES) 443.2 (M+H)*. 
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Example 313 

Preparation of 5-Methvl-thiophene-2-carboxvlic acid [(SVl-f l-ethanesulfonvl-S-oxo- 
azepan-4-vlcarbamovIV3'methvl-butvn-aiiiide 

5 

Following the general procedure of Examples 280h-j except substituting 5-methyl- 
thiophene-2-carboxylic acid for benzofuran-2-carboxylic acid and ethanesulfonyl chloride 
for 3-flurobenzenesiilfonyl chloride provided the title compound as a mixture of 
diastereomers. 

10 Separation of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 457.2 

(M+H)* and diastereomer 2 MS(ES) 457.4 (M+H)\ 

Example 314 

15 Preparation of 5*Methoxv-benzofuran-2"Carfaoxylic acid ((SVl-f3-oxO"l-(propane-l- 
sulfonvl)-azepan-4-vlcarbamovn-3'methvl' 1-butyl 1- amide 

Following the general procedure of Examples 280h-j except substituting 5- 
methoxy-benzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid and 1- 
20 propanesulfonyl chloride for 3-flurobenzenesulf onyl chloride provided the title compound 
as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 521.4 
(M+H)* and diastereomer 2 MS(ES) 521.2 (M+H)\ 
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Example 315 

Preparation of 3-Methyl-ben2ofiiran-2-carboxylic acid {(S>l-[3-oxo-l-(propane-l- 
sulfoiiyl)-azepan-4-ylcarbamoyl]-3-methyl- 1-butyl}- amide 

5 

Following the general procedure of Examples 280h-j except substituting 3-methyl- 
benzofuran-2-caii>oxylic acid for benzofuran-2*caiboxylic acid and l-propanesulfonyl 
chloride for S-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 

10 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 505.4 

(M+H)* and diastereomer 2 MS(ES) 505.2 (M+H)*. 

Example 316 

15 Preparation of Benzorblthiophene-2-carboxvlic acid l(S)-l*f3-oxo-l-(propane-l-sulfonvlV 
azepan-4- vlcarbamovll-3-meth vl- 1-butvl ) - amide 

Following the general procedure of Examples 280h-j except substituting 
ben2o(b]thiophene-2-carboxylic acid for benzofuran-2-carboxylic acid and 1- 
20 propanesulfonyl chloride for 3-flurobenzenesulfonyl chloride provided the title compound 
as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 507.4 
(M+H)* and diastereomer 2 MS(ES) 507.4 (M+H)\ 
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Preparation of 3-M&thvl-fQraD-2-carboxvlic acid KSVl-rS-oxo-l-fpropane-l-sulfonvlV 
azepan~4"Vlcarbamoyn-3"methyl" 1-butyl } - amide 

5 

Following the general procedure of Examples 280h-j except substituting 3-methyl- 
furan-2-carboxylic acid for benzofuran-2-carboxylic acid and 1-propanesulfonyl chloride 
for 3-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 

10 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 455.2 

(M+H)* and diastereomer 2 MS(ES) 455.4 (M+H)\ 

Example 318 

15 Preparation of 2.5~Dimethvl''benzofiiran-2"Carboxvlic acid l(SVl-f3-oxo-l-(propane"l- 
sulfonvD-azepan-4-vlcarbamovn-3-methvUl-butvll- amide 

I 

Following the general procedure of Examples 280h-j except substituting 2,5- 
dimethyl-benzofuran-2-carboxylic acid for benzofuran-*2-carboxylic acid and 1- 
20 propanesulfonyl chloride for 3-flurobenzenesulfonyl chloride provided the title compound 
as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 469.4 
(M+H)* and diastereomer 2 MS(ES) 469.2 (M+H)*. 
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PreparadoD of Ouinolme-2-caifaoxvlic acid f (SVl-r3-oxo-l-fpropaiie-l-sulfonvlVazepan-4- 
YlcflThamnYl 1-3":methvl-l-butvn- amide 

5 

Following the general procedure of Examples 280h-j except substituting quinoline- 
2-carboxylic acid for benzofiiran-2-carboxylic acid and 1-propanesulfonyl chloride for 3- 
flurobenzenesulfonyl chloride provided the title compound as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 565.2 
• 10 (M+H)* and diastereomer 2 MS(ES) 565.2 (M+H)\ 

Example 320 

Preparation of Thienor3.2-blthiophene-2-carboxylic acid f fSVl-r3-'OXO-l-fpropane-l- 
15 sulfonyl)-azepan-4-vlcarbamovll-3-methvl-l-butvlW amide 

Following the general procedure of Examples 280h-j except substituting 
thieno[3,2-b]tliiophene-2-carboxylic acid for benzofuran-2-carboxylic acid and 1- 
propanesulfonyl chloride for 3-flurobenzenesulfonyl chloride provided the title compound 
20 as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 513.2 
(M+H)* and diastereomer 2 MS(ES) 513.2 (M+H)*. 



276 



Example 321 

Prqparation of OumoxaliDe-2-carboxvlic acid {(SVl-r3"OXO-l-(propane-l-sulfonvlV 
azepan-4-YlcarbamoYll-3-methYl-l-btttyl}- aimde 

5 

Following the general procedure of Examples 280h-j except substituting 
quinoxaline-2-caiboxylic acid for benzofuran-2-carboxyIic acid and 1-propanesulfonyl 
chloride for 3-flurobenzenesulfonyl chloride provided the title compound as a mixture of 
diastereomers. 

10 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 503.4 

(M+H)* and diastereomer 2 MS(ES) 503.4 (M+H)*. 

Example 322 

15 Preparation of Thiophene-2--carboxvlic acid f fSVl"f3-oxo-l-(propane-l-sulfonvlVazepan" 
4-vlcarbamovl1-3-methvl-l-butvlt- amide 

Following the general procedure of Examples 280h-j except substituting thiophene- 
2-carboxylic acid for benzofuran-2-carboxylic acid and l-propanesulfonyl chloride for 3- 
20 flurobenzenesulfonyl chloride provided the title compound as a mixture of diastereomers. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 457.4 
(M+H)* and diastereomer 2 MS(ES) 457.4 (M+H)\ 
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Example 323 



Preparation of 5-Methvl-thiophene-2-carboxvlic acid USVl-f3-oxo-l-(propane-l- 
sulfonvlVazepan-4*vlcarbainovn-3-methvl- 1-butvl I- amide 

5 

Following the general procedure of Examples 280h-j except substituting 5-methyl- 
tiuopbene-2-carboxylic acid for benzofaran-2-carboxylic add and 1-propanesulfonyl 
chloride for 3-flurobenzenesulfonyl chloride provided the tide compound as a mixture of 
diastereomers. 

10 Separation of die diastereomers by HPLC provided diastereomer 1 : MS(ES) 47 1 .4 

(M+H)* and diastereomer 2 MS(ES) 471.4 (M+H)\ 



Example 324 



15 Preparation of 5-Methoxv-3-methvl-benzofuran-2-carboxvlic acid ((SV3-methvl-l-r3-oxo- 
l-a>oxv-pvridine-2>sulfonvlVazepan-4"Vlcarbamovll-butvn-amide 



Following the general procedure of Examples 291c-d except substituting 5- 
methoxy-3-methyl-ben2ofuran-2-carboxylic acid for 5-fluoro-benzofuran-2-carboxylic acid 
20 provided the title compound as a mixture of diastereomers: MS(ES) 587 (M+H)*. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 565.2 
(M+H)* and diastereomer 2 MS(ES) 565.2 (M+H)*. 



25 



Example 325 

Preparation of 3.5-I>imethvl-ben2ofuran-2-carboxvlic acid /(S)-3-medivM-r3-oxo-l-ri 
oxv-pyridine-2-sulfQnvl)-azepan-4«vlcarbamovll-butvll-amide 



Following the general procedure of Examples 291c~d except substituting 3,5- 
30 dimethyl-benzofuran-2-carboxylic acid for 5-flnoro-ben2ofiiran-2-carboxyIic acid provided 
the tide compound as a mixture of diastereomers: MS(ES) 571 (M+H)*. 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
diastereomer 2. 
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Example 326 

Preparation of 3-Ethvl-ben2ofuran-2'Carboxvlic acid {fSV3-methvl-l-f3-oxo-l-f 1-oxv- 
5 pvridine'2'Sulf on vl)-a2epan-4-vlcaifaamovIVbuty 1 1 -amide 

Following the general procedure of Examples 291c-d except substituting 3-ethyI- 
benzofuran-2-caiboxylic acid for 5-fluoro-ben2ofuran-2-carboxylic acid provided the title 
compound as a mixture of diastereomers: MS(ES) 571 (M+H)*. 
10 Separation of the diastereomers by HPLC provided diastereomer 1 and 

diastereomer 2. 



Example 327 

15 Preparation of 4'Methoxv-3-methvl-benzofuran-2"CarboxvIic acid irSV3-methvl-l"r3-oxo- 
l-(l*oxv-pyridine-2~sulfonyl)-azepan-4-vlcarbamovn-butvU'amide 

Following the general procedure of Examples 291c-d except substituting 4- 
methoxy-3-methyl-benzofuran-2-carboxylic acid for 5-fluoro-benzofuran-2-carboxylic acid 
20 provided the title compound as a mixture of diastereomers: MS(ES) 587 (M+H)*. 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
diastereomer 2. 

Example 328 

25 

Preparation of l-Methvl-naphthof2.1-bl-furan-2-carboxvlic acid {(SV3-methvl->l-f3~oxo-l- 
(l-oxV"pvridine-2-sulfonvlVazepan-4«vlcarbamovl1-butvl)-aniide 

Following the general procedure of Examples 291c-d except substituting 1-methyl- 
30 naphtho[2, l-b]-furan-2-carboxylic acid for 5-fluoro-benzofuran-2-carboxylic acid provided 
the title compound as a mixture of diastereomers: MS(ES) 607 (M+H)\ 

Separation of the diastereomers by HPLC provided diastereomer 1 and 
diastereomer 2. 



279 



wo 01/95911 



PCT/USOl/19062 



Example 329 

PreparatioD of 6-Methoxv-3-methvl'benzofiiran-2"Carboxvlic acid l(SV3-methvl'l-r3-oxO' 
5 l--('l-oxv-'pvridine-2'SulfonvlVa2epaii-4-vlcarbamovl1"butYl} -aiTiide 

Following the general procedure of Examples 291c-d except substituting 6- 
methoxy-3-methyl-benzofuran-2-caiboxyliG acid for 5-fluoro-benzofuran-2-carboxylic acid 
provided the title compound as a mixture of diastereomers: MS(ES) 587 (M+H)*. 
10 Separation of the diastereomers by HPLC provided diastereomer 1 and 

diastereomer 2. 

Example 330 

15 Preparation of 3-Methvl-benzofuran-2'Carboxvlic acid I L3-dimethvl-l-r3-oxo-l-a-oxv- 
pvridine«2-sulfonvlVazepan-4-vlcarbamovll-butvl)-amide 

a. ) 4-(2-te7t-Butoxycarbonylamino-2,4-dimethyl-pentanoylaniino)-3-hydroxy- 
azepane-l-caiboxylic acid benzyl ester 

20 To a solution of N-[(l,l«dimethylethoxy)carbonyl]-2-methyl-(d,l)-leucine (3.0g) in 

methlene chloride was added EDC (2.34g), HOBt (1.65g), Ei^H (1.7 ml) and the compound 
of Example 280e (3.23 g). After stirring at room temperature over night the mixture was 
washed with O.IN HCl, Sat. NaHCOs, Brine. The organic layer was concentrated and 
residue was purified by flash column chromatography eluting with CH2CI2 : CH3OH 

25 (95:5) to give the title compound as a white solid (4.0g, 66.6%). MS: 492.4 (M+H)+ 

b. ) [l-(3-Hydroxy-azepan-4-ylcarbamoyl)-l,3-dimethyl-butyl]-carbamic acid ten- 
butyl ester 

To a solution of the compound of Example 330(a) (3.04 g, 8.00 mmol) in ethyl 
30 acetate (50 mL) was added 10% palladium on carbon (1.5 g). After stirring at room 

temperature under a hydrogen atmosphere for 16 h, the mixture was filtered through celite. 
The filtrate was concentrated to yield the title compound as a yellow oil (1.97 g, 100%). 
MS (ESI): 358.4 (M+H)+. 
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c. ) {l-[3-Hydroxy-l-(l-hydroxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyI]^ 
dimethyl-*biityl}-carbaixiic acid tert-batyl ester 

2-Meicaptaiie N-oxide (1.25g) was disolved in concentrated HCl (5.Sinl). After 
S cooled to O^C water (Sml) was added. CI2 gas was bubbled through this solution for 1.5h. 
Water solution was extacted with cold CH2CI2 ^® combined organic layer was 
washed with Sat.NaHC03, brine. To a solution of the compound of Example 330b (1.20 g) 
and Et3N (1.3 ml) in DCE (10 ml) was added the sulfonyl chloride which was freshly 
prepared above at O^C. Stirring was kept for Ih then the reaction mixture was washed with 
10 brine, dried over Na2S04, concentrated and purified through flash column 

chromatograpghy eluting with CH2CI2: CH3OH (95:5). The filtrate was concentrated to 
yield the title compound as white solid (1.2 g, 70%). MS: 515.4 (M+H)*. 

d. ) 2-Amino-2,4-dimethyI-pentanoic acid [3-hydroxy-l-(hydroxy-pyridine-2-sulfonyl)- 
azepan-4-yi]-amide • 

15 To a stirring solution of the compound of Example 330c (l.Og, 2.04 mmol) in 

methanol (lOml) was added HCl (4M in Dioxane) (10 ml). After stirring at room 
temperature for 3hr, the solution was concentrated to get white solide. To a solution of the 
white solid (0.81g, 1.53mmol, 75%) in methnol (30ml) was added P-CO3 (2.9g, 
2.63mmol/g). After shaking for 2hr, the solution was filtered and concentrated to yield the 

20 tide compound as white solid (0.57g, 1.45mmol, 95%). MS: 415.4 (M+H)*. 

e. ) 3-Methyl-benzoftiran-2-carboxyUc acid { l,3-dimethyH-[3-hydroxy-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide 

* 

To a solution of the compound of Example 330d (0.150 g, 0.448 nMnol) in CHfil^ 
25 (20 mL) was added 3-methyl benzofuran-2-carboxylic acid (0.109 g), 1- 

hydroxybenzotriazole (0.106g, 0.762mmol). and P-EDC (0.85g, Immol/g) in CH^Clj (10 
mL) . After shaking at room temperature for over night, the solution was treated with 
tisamine (0.589g, 3.75nmiol/g). After shaking for another 2hr, the solution was filtered and 
concentrated to yield the title compound as a white solid (166.7mg, 70%). MS (ESI): 
30 573.2(M+H)+ 
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f.) 3-Methyl-ben2ofuran-2-cail)oxylic acid{ l,3-dimethyH-[3-oxo-l-(oxy-pyridme-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl }-amide 

To a stkring solution of the compound of Example 330e (140.7mg, 0.245mmol) in 
DMSO (2inL) was added Py-SOj (155.7mg, O.98nimol) and Ei^N (0.27ml, L96nmiol). 
5 After stirring at room temperature for 2 h. Sat. NaHCO, and ethyl acetate was added to 
quench the reaction. Organic layer was washed with brine, dried over Na SO. and 

2 * 

concentrated.The residue was purified through flash colunui chromatograghy eluting with 
CH2CI2 iCHsOH (95:5) to yield the title compound as a white solid (69.9mg, 50.8 %). 
MS (ESI): 571.2(M+H)+ . 

10 

Example 331 

Preparation of Ben2ofuran-2-carboxvlic acid rfSV3-methvl-l-r3'OXo-l-quinolin-2- 
vlmethvl-azepan-4-v lcarhamn Yn-butvl i-amide 

15 

a. ) [(S)-l-(3-Hydroxy-l-quinoline-2-ylmethyl-azepan-4-ylcarbamoyl)-3-methyl-butyl]- 
carbamic acid r^rt-butyl ester 

To a solution of the compound of Example 280g (1.0 g) in CH^Clj was added a- 
quinoline carbaldehyde (0.68 g) and NaBH(0Ac)3 (1.2 g). Workup and column 
20 chromatography (6% methanol: dichloromethane) provided 1 .4 g of the title compound: 
MS(ES) 485 (M+H)\ 

b. ) (S)-2-Amino-4-methyl-pentanoic acid (3-hydroxy-l-quinolin-2-methyl-azepan-4-yl)- 
anude 

25 To a solution of the compound of Exaniple 331a (1.4 g) in methanol (20 mL) was 

added 4M HCl in dioxane (20 mL). The reaction was stirred until complete whereupon the 
reaction was concentrated to provide 1.3 g of the title compound: MS(ES) 385 (M+H)*. 
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c. ) Benzofuran-2-carboxylic acid [(S>3-methyl-l-[3-hy(koxy-l-quinoliii-2-ylmethyl- 
azepaii-4-ylcarbamoyl]-butyl }-aimde 

Following the general procedure of Example 291c except substituting the 
compound of Example 331b and benzofuran-2-carboxylic acid for 5-fluoro-benzofuran-2- 
5 carboxylic acid the title compound was prepared: MS(ES) 545 (M+H)*. 

d. ) Benzofuran-2-carboxylic acid [(S)-3-methyl-l-[3-oxo-l-quinolin-2-yhnethyl- 
azepan-4-ylcarbamoyl]-butyl}-amide 

Following the general procedure of Example 29 Id except substituting the 
10 compound of Example 331c the title compound was prepared: MS(ES) 543 (M+H)*. 

Example 332 

Preparation of 3-Methvl-ben2ofuran-2-caifaoxvlic acid r(S)-'3-methvl-l-r3-oxO"l-quinolin- 
15 2-vlmeth vl-azepan-4-vlcarbamovn-butvl } -amide 

Following the procedure of Example 331c-d except substituting 3-methyl- 
benzofuran-2-carboxyIic acid for benzofuran-2-carboxylic acid the title compound was 
prepared: MS(ES) 541 (M+H)". 



20 



25 



Example 333 

Preparation of Benzorb1thiophene-2-carboxvlic acid rfSV3-methvl-l-r3-oxo-l-quinolin-2- 
vlmethvl-azepan-4-vlcarbamoYn-Hiity1) -amide 

Following the procedure of Example 331c-d except substituting benzo[b]thiophene- 
2-carboxylic acid for benzofuran-2-carboxylic acid the title compound was prepared: 
MS(ES) 541 (M+H)\ 
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Example 334 

Preparation of BeDzofiiraii-2>cart)oxvlic acid (fSV3-methvl-l-f3-oxo-l-ri-toluene"2- 
5ai1fnnYlamm oVmethanovl1-azepan-4-vlcart>amovlt-butYl) -aiTiiHft 

5 

a. ) ((S)-l-{3-Hydroxy-l-[l-(toluene-2-sulfonylammo)-methanoyl]-azepan-4- 
ylcarbamoyl}-3-inethyl-biityl)-caibamic acid terr-butyl ester 

To a solution of the compound of Example 280g (1.0 g) in CH^Cl^ was added o- 
toluenesulfonyl isocyanate (0.68 g). The reaction was stirred until complete consumption 
10 of the starting material was observed. Workup and column chromatography (6% 

methanohdichloromethane) provided 1.28 g of the title compound: MS(ES) 541 (M+H)*. 

b. ) (S)-2-Amino-4-methyl-pentanoic acid {3-hydroxy-l-[l-(toluene-'2-sulfonylamino)- 
methanoyl]-azepan-4-yl }-amide 

15 Following the procedure of Example 283a except substituting the compound of 

Example 334a the tide compound was prepared: MS(ES)441 (M+H)*. 

c. ) Benzofiiran-2-carboxylic acid ((S)-3-methyl-l-{3-hydroxy-l-[l-toluene-2- 
sulfonylanMno)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)-amide 

20 Following the procedure of Example 280i except substituting the compound of 

Example 334b the tide compound was prepared: MS(ES) 585 (M+H)*. 

d. ) Benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[l-toluene-2- 
sulfonylamino)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)-amide 

25 Following the procedure of Example 291d except substituting the compound of 

Example 334c the tide compound was prepared: MS(ES) 583 (M+H)*. 
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Example 335 



Preparation of 3-Methvl-benzofuran-2-carboxvlic acid ((S)-3-methvl"l-(3-oxo-l"ri- 
toluene-2-sulfonvlaminoVmethaDovl1-azepan'4-vlcarbamovl}-butvlVam 

5 

Following the proceduies of Example 334c-d except substituting 3-methyl- 
benzofuran-2-carboxylic acid for benzofuran-2-catboxylic acid the title compound was 
prepared: MS(ES) 597 (M+H)*. 

10 Example 336 

Preparation of Benzorblthiophene-2-carboxvlic acid ((S)-3-methvl-l-n"Oxo-l-ri-toIuene" 
2-sulfonvlaminoVmethanovn-azepan-4-vlcarbamovl)-butvlVamide 

15 Following the procedures of Example 334c-d except substituting 

Benzo[b]thiophene-2-carboxylic acid for benzofuran-2-:carboxylic acid the title compound 
was prepared: MS(ES) 599 (M+H)\ 

Example 337 

20 

Preparation of Benzofuran-2-carboxvlic acid ((SV3'methvl-l-{3-oxo-l-r2-chloro- 
benzenesulfonvlaminoVmethanovn-azepan-4-vlcarbamovl)«butvlVamide 

Following the procedures of Example 334a-d except substituting 2- 
25 chlorobenzenesulfonyl isocyanate for o-toluenesulfonyl isocyanate the title compound was 
prepared: MS(ES) 603 (M+H)*. 
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Example 338 . 

Preparation of 3>Methvl"ben2ofiiran-2-carboxvlic acid f(SV3-methvl-l-(3-oxo-l-r2-chloro- 
ben2enesiilfonv^am inn)-me thanovl1-azepan-4'Vlcarbamovl>-butvlV 

Following the procedures of Example 334a-d except substituting 2- 
chlorobenzenesulfonyl isocyanate for o-toluenesulfonyl isocyanate and 3-methyI- 
benzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid the title compound was 
prepared: MS(ES) 617 (M+H)*. 

Example 339 

Preparation of Benzorb1thiophene~2~carboxYlic acid (fSV3"methvl'-l'l3-oxo-l-r2-chloro» 
ben2enesu lfnnYlam moVmethanovlVazepan-4-vlcarbamovn-butvlVamide 

Following the procedures of Example 334a-d except substituting 2-chlorobenzene 
sulfonyl isocyanate for o-toluenesulfonyl isocyanate and ben2o[b]thiophene-2-carboxylic 
acid for benzofuran-'2-carboxylic acid the title compound was prepared: MS(ES) 619 
(M+H)*. 

Example 340 

Preparation of Benzofuran-2-carboxvlic acid ((SV3"methvl-l-n-oxo-l-r4"fluoro- 
beD2enesulfonY]amino)'-methanovn'azepan-4-vlcarbamovI)~butvlVaniide 

Following the procedures of Example 334a-d except substituting 4-fluoroben2ene 
sulfonyl isocyanate for o-toluenesulfonyl isocyanate the tide compound was prepared: 
MS(ES) 587 (M+H)\ 
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Example 341 

Preparation of 3-Methvl-beDzofiiraD-2-carboxvlic acid (fS)-3-methvl-l-f 3"Oxo-l-f4-fluori> 
benzenesulfonYlaTninQVmethanovl1-azepaD-4-vlcaifaamovn-butvlVaim 

5 

Following the procedures of Example 334-d except substituting 4-fluorobenzene 
sulfonyl isocyanate for o-toluenesulfonyl isocyanate and 3-methyl-benzofuran-2-carboxylic 
acid for benzofuran-2-carboxylic acid the title compound was prepared: MS(ES) 601 
(M+H)\ 

10 

Example 342 

Preparation of Benzorblthiophene-2-carboxvlic acid ffSVS-methvl-l-f 3-oxo-l-^4^fl^o^>- 
benzenesulfonvlaminoVmethanovll-azepan-4-vlcarbamovl)"butvl)-amide 

15 

Following the procedures of Example 334a-d except substituting 4-fluorobenzene 
sulfonyl isocyanate for o-toluenesulfonyl isocyanate and benzo[b]thiophene-2-carboxylic 
acid for benzofiiran-2-carboxyIic acid the title compound was prepared: MS(ES) 603 
(M+H)\ 

20 Example 343 

Preparation of Benzofuran-2-carboxvlic acid ((SV3-methvl-l-f3-oxo-l-ri-toluene-4- 
sulf onvlamino Vmethanovn-azepan-4- vlcarbamo vl ] -butyl Vamide 

25 Following the procedures of Example 334a-d except substituting p-toluenesulfonyl 

isocyanate for o-toluenesulfonyi isocyanate the tide compound was prepared: MS(ES) 583 
(M+H)\ 
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Example 344 

Preparation of 3-Methvl-beiizoiTiran-2-caiboxvlic acid (fS)-3-metfavl-l*f 3-oxo-l-ri- 
tolttene-4-sulfonvlamiDoVmethanovlVazepan-4-vlcarbaiTiQYl}-hiity1) -ami^ 

5 

Following the procedures of Example 334a-d except substituting p-toluenesulfonyl 
isocyanate for o-toluenesulfonyl isocyanate and 3-methyl-benzofuran-2-caifooxylic acid_for 
ben2ofuran-2-carboxylic acid the title compound was prepared: MS(ES) 597 (M+H)*. 

10 Example 345 

Preparation of Benzorb1thiophene-2-carboxvlic acid f(SV3-methvl-l-{3"Oxo-l«ri-toluene- 
4-sulfonvlaminoVmethanovlVazepan-4-vlcarbamovl ] -butvlVamide 

4 

15 Following the procedures of Example 334a-d except substituting p-toluenesulfonyl 

isocyanate for o-toluenesulfonyl isocyanate and benzo[b]thiophene-2-carboxylic acid for 
benzofuran-2-carboxylic acid the title compoimd was prepared: MS(ES) 597 (M+H)*. 

Example 346 

20 

Preparation of Benzofuran-2-carboxvlic acid ((S)-3-methvl-l-ri-(6-methvl-pvridin-2'' 
vlmethvlV3-oxo-azepan-4-vlcarbamovl1-butyl}-aTnide 

Following the general procedures of Example 331a-d except substituting 6- 
25 methylpyridine-2-aldehyde for a-quinoline carbaldehyde the title compound was prepared: 
MS(ES)491(M+H)+. 

The diastereomers were separated by HPLC to provide diastereoenour 1 and 
diastereomer 2. 
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Example 347 



Preparation of 3-Methvl-benzoiuraD-2-'Carboxvlic acid lfS)-3-methvl-l-fl-(6-inethvl- 
pvridin-2-vliDethvlV3-oxo-azepaD-4-vlcarbamovlVbutvn-amide 

5 

Following the general procedures of Example 331a-d except substituting 6- 
methylpyridine-2-aldehyde for a-quinoline carbaldehyde and 3-methyl-ben2ofuran-2- 
carboxylic acid for benzofuran carboxylic acid the title compound was prepared: MS(ES) 
505 (M+H)+. 

10 The diastereomers were separated by HPLC to provide diastereoemr 1 and 

diastereomer 2. 

Example 348 

15 Preparation of Benzorb1thiophene-2-carboxvlic acid {(SV3-methvl"l-ri'(6-methvl"pvridin- 

2- vlmethvl)-3-oxo-azepan-4-vlcarbamovl1"bufrvl ) -amide 

Following the general procedures of Example 331a-d except substituting 6- 
methylpyridine-2-aldehyde for a-quinoline carbaldehyde and benzo[b]thiophene-2- 
20 carboxylic acid for benzofiiran carboxylic acid the title compound was prepared: MS(ES) 
507 (M+H)+. 

The diastereomers were separated by HPLC to provide dieistereomer 1 and 
diastereomer 2. 

25 Example 349 

Preparation of Benzorblthiophene-2-carboxvlic acid ((SVl-[l-(2-fluorO"phenvlcarbamovD- 

3- oxo--azepan-4-vlcarbamovn-3-methvl-butvl}-amide 

30 a.) { (S)- 1-[ 1 -(2-fluorophenylcarbamoyl)-3-hydroxy-azepan-4-ylcarbamoyl]-3-methyl- 
butyl }-catbamic acid tert-butyl ester 

To a solution of the compound of Example 280g (0.1 gm, 0.29mmol) dissolved in 
THF was added 2-flurophenyl isocyanate (32 ml, 0.29 mmol) and stirred for Ihr. THF was 
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removed in vaccuo and the compound was directly used in the next step: MS(ES): 
481.02(M+H)+. 

b. ) 4-((S)-2- Amino-4-methyl-pentanoylaniiQo)-3-hydroxy-azepane- 1-carboxylic acid 
5 (2-fluoro-phenyl)-amide 

To a solution of the compound of Example 349a (1.96 g, 4.1 mmol) dissolved in 
MeOH was added 4M HCl/ dioxane (5ml, 20.3 mmol) and allowed to stir at RT for 2hr. 
Excess leagent was removed in vaccuo and azeotroped with toluene to yield 1.84gm of the 
product. 

10 

c. ) Benzo[b]thiophene-2-carboxylic acid {(S)-l-[l-(2-fluoro-phenylcarbamoyl)-3- 
hydroxy-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide 

To a solution of the compound of Example 349b (0. 1 1 g, 0,28 mmol) dissolved in 
dichloromethane were added P-EDC (0.35 g , 1.8 mmol/g), HOST ( 0.06 g, 0.49 mmol) and 
15 2-benzothiophene carboxylic acid (0.077 gm, 0.432 nmiol). The reaction mixture was 
shaken for 16 hr. The reaction was continued for one more hour by the addition of 
trisamine(0.38 gm, 3.7 mmol/g), followed by the filtration of the product. The product was 
purified on a silica gel colunm to yield 1 12.5 mg of the product: MS(ES): 541.2(M+H)\ 

20 d.) Benzo[b]thiophene-2-carboxylic acid {(S)-l-[l-'(2-fluoro-phenylcarbamoyl)-3-oxo- 
azepan-4-ylcaibamoyl]-3-methyl-butyl)-amide 

To a solution of the compound of example 349c (0.112 g, 0.2 mmol) was dissolved 
in dichloromethane followed by the addition of Dess-Martin periodinane (0.175 g, 0.41 
nunol). The reaction was stirred for Ihr followed whereupon it was washed with NajS203, 

25 NaHC03 and brine. The compound was purified on a silica gel column to yield 78 mg of 
the product as a mixture of diastereomers. Separation of the diastereomers by HPLC 
provided diastereomer 1: MS (ES) 539 (M+H)* and diastereomer 2: 539 MS(ES) (M+H)^ 
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Exam ple 350 



Preparation of 3-Methvl-benzofiiran"2-carboxvlic acid {fSVl-[l-(2-fluoro- 
phenvlcarbamovlV3-oxo>a2epan-4-vlcarbamovl1-3-met hYl-hiitYl}^arniHft 

5 

Following the general procedures of example 349c-d except substituting 3-methyl- 
benzofaran-2-caiboxyIic acid for benzo[b]thiophene-2-carboxylic acid the title compound 
was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 537 
10 (M+H)' and diastereomer 2: MS(ES) 537 (M+H)^ 



Example 351 

Preparation of 2,4-Dimethylfuran-3-carboxvlic acid f (SVl-ri-(2-fluorO"phenvlcarbamovlV 
3-oxo-azepan-4-vlcarfaamovl1"3-methyl-butyl 1-amide 



Following the general procedures of example 349c-d except substituting 2,4- 
dimethylfuran-3-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title 
compound was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 501 
20 (M+H/ and diasteiwmer 2: MS(ES) 501 (M+H)*. 



Preparation of Quinoxaline-2-carboxvlic acid ((S)-l-ri"(2-fluoro-phenylcarbamovn-3-oxo- 
25 azepan-4-vlcarbamovn-3-methvl-butvl}-amide 

Following the general procedures of example 349c>d except substituting 
quinoxaline-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound 
was prepared. 

30 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 535 



Example 352 



(M+H)* and diastereomer 2: MS(ES) 535 (M+H)^ 
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Example 353 



Preparation of Thienor3,2>b1thiophene-2-cart>oxvlic acid ((SVl-ri-(2-fluoro- 
pheDvlca rhamnYl). 3-oxo«azepaD-4'VlcarbainovlV3-methvl-butYl}>aniiHft 



5 



Following the general procedures of example 349c-d except substituting 
thieno[3,2-b]thiopliene-2-carboxylic acid forbenzo[b]thiophene-2-carboxyIic acid the title 
compound was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 545 
10 (M+H)* and diastereomer 2: MS(ES) 545 (M+H)*. 



Preparation of Ouinoline-2-caiboxvlic acid USVl-ri'(2-fluoro-phenvlcarbamovlV3-oxo- 
15 azepan-4-vlcarbamovll-3-methvl-butyl }-amide 

■ 

Following the general procedures of example 349c-d except substituting quinoline- 
2-carboxylic acid.for benzo[b]thiophene-2-carboxylic acid the title compound was 
prepared. 

20 Separation of die diastereomers by HPLC provided diastereomer 1: MS(ES) 534 

(M+H)* and diastereomer 2: MS(ES) 534 (M+H)*. 



25 Preparation of 4-MethvI-thiophene-2-carboxvlic acid ((SVl-ri-f2-fluoK)- 
phenvlcarbamovlV3-oxo-a2epan-4-vlcarbamovn-3-methvl-butvn-amide 

Following the general procedures of example 349c-d except substituting 4-methyl- 
thiophene*2-carboxylic acid for benzo[b]thiophene-'2-carboxylic acid the title compound 
30 was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 503 
(M+H)^ and diastereomer 2: MS(ES) 503 (M+H)*. 



Example 354 



Example 355 



292 



WODI7935Fir~ 





PCT/USOl/19062 



Example 356 



Preparation of 5-Methoxv-beiizofiiraD-2-carboxvlic acid l(SVl-ri-(2-fluorO' 
phenvlcarbamovlV3H)xo-azepan-4-vlcarbamovl1-3"methvl-butvll-aimd^ 

5 

Following the general procedures of example 349c-d except substituting 5- 
methoxy-ben2ofuran-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title 
compound was prepared. 

Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 553 
10 (M+H)* and diastereomer 2: MS(ES) 553 (M+H/. 



Preparation of 4-Methvl-furan-2-carboxvlic acid ((SVl-ri'f2-fluoro-phenvlcaifaamovlV3- 
15 oxo-a2epan-4-vlcarbamovl1-3-methvl-butvl)-amide 

Following the general procedures of example 349c-d except substituting 4-methyl- 
furan-2-carboxylic acid for benzo[b]thiophene-2-carboxylic acid the title compound v/as 
prepared. 

20 Separation of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 487 



25 Preparation of Benzofuran-2-carboxvIic acid r(SVl-(l-butvl-3-oxo-azepan-4"VlcarbamovlV 
3-methvl-butvl1-andde 

Following the general procedure of Examples 331a-d except substituting 
butyraldehyde for a-quinoline carbaldehyde the title compound was prepared. Separation 
30 of the diastereomers by HPLC provided diastereomer 1 : MS(ES) 441 .9 (M+H)* and 
diastereomer 2: MS(ES) 441.9 (M+H)*. 



Example 357 



(M+H)* and diastereomer 2: MS(ES) 487 (M+H)*. 



Example 358 
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Example 359 



Preparation of Ben2ofuran-2-caifaoxvlic acid ffSVl'fl-propvl-3-oxo-azepaD-4- 
vlcarbamovD-3-methvl'-butvn»aniide 

5 

Following the general procedure of Examples 331a-d except substituting 
propionaldehyde for a-quinoline carbaldehyde the title compound was prepared. 
Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 428 (M+H)* 
and diastereomer 2: MS(ES) 428 (M+H)*. 

0 

Example 360 



Preparation of Benzofuran-2-carboxylic acid {(S)-l-[l-(494.2)-3-oxo-azepan-4- 
ylcarbamoyl]-3-methyI-butyl}-amide 

Following the general procedure of Examples 331a-d except substituting 2- 
fluorobenzaldeyde for a-quinoline carbaldehyde the title compound was prepared. 
Separation of tiie diastereomers by HPLC provided diastereomer 1: MS(ES) (M+H)* and 
diastereomer 2: MS(ES) 494.2 (M+H/. 

Example 361 



Preparation of Benzofuran-2-carboxvlic acid <fSV3-methvM-ri-(2-morpholin"4-vl-thiazQl- 
4-vlmethvlV3-oxo-azepan"4-vlcarbamovll-butvl)-amide 

25 

Following the general procedure of Examples 331a-d except substituting 2- 
morpholin-4-yl-thiazole-4-carbaldehyde for a-quinoline carbaldehyde the title compound 
was prepared. Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 
568.2 (M+H)* and diastereomer 2: MS(ES) 568.4 (M+H)*. 
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Example 362 



Preparation of Benzofuran-2-carboxvlic acid {fSVl'[l-(S-ethvl"furan-2-vlmethvlV3-oxo- 
azepan-4" vlcarbamoyl1-3-inethvl-butvl l-amide 

5 

Following the general procedure of Examples 331a-d except substituting 5-ethyl-2- 
furaldehyde for a-quinoline caibaldehyde the title compound was prepared. Separation of 
the diastereomers by HPLC provided diastereomer 1: MS(ES) 549.4 (M+H)* and 
diastereomer 2: MS(ES) 549,4 (M+H)\ 

0 

Example 363 



Preparation of Benzofunui-2-carboxvlic acid i(SVl"ri-(3.4>dimethvl-thienor3.2- 
blthiophene"2-vlmethvlV3"Oxo-azepan-4-vlcaibamovn-3-methvl-butvl}-amide 

15 

Following the general procedure of Examples 331a-d except substituting 3,4- 
diemethylthieno[b]thiophene-2-carboxaldehyde for a-quinoline carbaldehyde the title 
compound was prepared. Separation of the diastereomers by HPLC provided diastereomer 
1: MS(ES) 566.2 (M+H)* and diastereomer 2: MS(ES) 566.2 (M+H)*. 

20 

Example 364 

Preparation of Benzofuran-2-carboxvlic acid f(SV3-metfavl-l-r3"OXo-l-r3-phenvl-3H- 
r 1 .2,31triazol"4-ylmetfa vl)-azepan-4-ylcarbaniovl1 -butvl ) -amide 

25 

Following the general procedure of Examples 331a-d except substituting 2-phenyl- 
2H-pyrazole-3-carbaldehyde for a-quinoline carbaldehyde the title compound was 
prepared. Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 
543.2 (M+H)* and diastereomer 2: MS(ES) 543.4 (M+H)*. 
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Example 365 

Preparation of Beii2X)fiiran-2-carboxvlic acid ffSVl-ri-fisothia2ol-3-vlmethvl-3-oxo- 
azepan-4-vlcarbamovlV3-methvl-butvl 1-amide 

5 

Following the general procedure of Examples 331a-d except substituting 
isothiazole-3-carbaldehyde for a-quinoline carbaldehyde the title compound was prepared. 
Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 483.1 (M+H)* 
and diastereomer 2: MS(ES) 483.1 (M+H)*. 

10 

Example 366 

Preparation of Benzofuran-2-carboxvlic acid r(SV3-methvM-(3''OXO-l-thiophen~2" 
vlmethvl-azepan-4"vlcarbamovlVbutvl1-amide 

15 

Following the general procedure of Examples 331a-d except substituting 
thiophene-2-carbaldehyde for a-quinoline carbaldehyde the title compound was prepared. 
Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 582 (M+H)* 
and diastereomer 2: MS(ES) 582 (M+H)^ 

20 

Example 367 

Preparation of Ben2ofuran-2-carboxvlic acid r(SV3''methvl-l-(3-oxo-l-thiophen~2- 
vImethvl-azepan-4-vlcarbamovlVbutvn-amide 

25 

Following the general procedure of Examples 331a-d except substituting 
benzo[b]thiophene-2-carbaldehyde for a-quinoline carbaldehyde the title compound was 
prepared. Separation of die diastereomers by HPLC provided diastereomer 1: MS(ES) 546 
(M+H)* and diastereomer 2: MS(ES) 546 (M+H)*. 
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Example 368 

Preparatioii of Ben2ofiiraD"2-^arboxvlic acid frSV3-methvl-l-f3-oxo-l-peDtvl-azepan-4- 
vlcarbamovlVbutyn-aimde 

5 

Following the general procedure of Examples 331a~d except substituting pentanal 
for a-quinoline carbaldehyde the title compound was prepared. Separation of the 
diasteieomers by HPLC provided diastereomer 1: MS(ES) 556 (M+H)* and diastereomer 2: 
MS(ES) 556 (M+H)*. 

10 

Examole 369 

Preparation of Benzofuran-2-carfaoxvlic acid USV3-methvl-l-ri-(l-methvHH-imidazol-2- 
vlmethvlV3-oxo-azepan-4-vlcarbamovll-butv>-amide 

15 

Following the general procedure of Examples 33 la-d except Substituting 3-methyl- 
3H>imidazole-4-carbaldehyde for oc-quinoline carbaldehyde the title compound was 
prepared: MS(ES) 480.4 (M+H)* . 

20 Example 370 

Preparation of l-Qxv-pvridine-2-carboxvlic acid ((SV3-methvl-l-r3-oxo-l-(pvridine-2" 
sulfonvlVazepan-4-vlcarbamovl Vbutvll-amide 

25 Following the procedure of Example 280h-j except substituting l-oxy-pyridine-2- 

carboxylic acid for 2-benzofuran-2-carboxylic acid and 2-pyridinesulf onyl chloride for 3- 
fluorobenzenesulfonyl chloride provided the title compound. Separation of the 
diastereomers by HPLC gave diastereomer 1 (ESMS: M+H* = 504.2) and diastereomer 2 
(ESMS: M+ir = 504.2). 

30 
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Exam ple 371 



Pre paration of 2-Oxv-pvridme-3-carboxvlic acid { fSV3-methvl-I-r3->oxo-l-fpvridme>2- 
sulfonvD-azepaD-4-vlcarbamovl Vbutylj-am 

5 

Following the procedure of Example 280h-j except substituting 2-oxy-pyridine-3- 
carboxylic acid for 2-ben2ofuran-2-carboxylic acid and 2-pyridinesulfonyl chloride for 3- 
fluorobenzenesulfonyl chloride provided the tide compound. Separation of the 
diastereomers by HPLC gave diastereomer 1 (ESMS: M+IT = 504.2) and diastereomer 2 
10 (ESMS: M+H* = 504.2). 



Example 372 

Preparation of lH"Benzoimidazole~5-carboxvlic acid {(SV3>methvM-r3-oxo-l-rpvridine-» 
2-suIfonvlVazepan-4-vlcarbamovl1>butvI ) -amide 

15 

Following the procedure of Example 280h-j except substituting IH- 
benzoimidazole-5-carboxylic acid for 2-benzofuran-2-carboxylic acid and 2- 
pyridinesulfonyl chloride for 3-fluorobenzenesulfonyl chloride provided the title 
compound. Separation of the diastereomers by HPLC gave diastereomer 1 (ESMS: M+H* 
20 =504.2) and diastereomer 2 (ESMS: M+lT = 504.2). 

Example 373 



Preparation of 4~((SV2-ra-Benzofran-2-vl-methanovlVaminol>4-medivl- 
25 pentanovlaminol-l>methvl-3"0xo-l-pentvl-azepanium 

A solution of the compound of Example 368 in neat methyl iodide was heated at 
reflux for 48 hours whereupon the mixture was concentrated to provide the tide compound: 
MS(ES) 471.6 (M+H)*. 

30 
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Example 374 

Preparation of BenzofuraD-2- carboxvlic acid (fSVl-fl-fl.2-dimethvl-l H -iimdazole-4- 
sulfonvD-3-oxO"azepan-4-vlcarbamovn-3-methvl-butvll-amide 

5 

Following the procedure of Example 280h-j except substituting 1,2-dimethyl-l H - 
imidazole'4-sulfonyl chloride for 3-fluorobenzenesulfonyl chloride provided the tide 
compound: MS(ES) 544.4 (M+H)*. 

10 Example 375 

Preparation of Benzofuran-2-- carboxvlic acid ((SVl-ri-fl-methvl-l H -imida2ole-4" 
sulfonyl)-3-oxO'-azepan-4"Vlcarbamoyl1-3-methvl-butvll>amide 

15 Following the procedure of Example 280h-j except substituting 1-methyH H - 

imida2ole-4-sulfonyl chloride for 3-fluorobenzenesulfonyl chloride provided the title 
compound: MS(ES) 530.2 (M+H)*. 

Example 376 

20 

Preparation of Benzofuran-2- carboxvlic acid {(SVl-ri-Q-methvl-1 H -imidazole-4' 
sulfonvlV3-oxo-azepan-4-vlcarbamovn-3-methvl-butvl)-amide 

Following the procedure of Example 280h-j except substituting 4-methanesulfonyl- 
25 benzenesulfonyl chloride for 3-fluorobenzenesulfonyl chloride provided the titie 

compound. Separation of the diastereomers by HPLC gave diastereomer 1: MS(ES) 604.2 
(M+H)' and diastereomer 2: MS(ES) 604.2 (M+H)*. 
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Example 377 

Preparation of BenzoftiraD-2-carboxvlic acid ffSVl-ri-f2-methanesulfonvl- 
benzeDesulfoDvlV3-oxo-a2epan-4-vlcarbaiiiovllO»inethvl-buiyl)-amide 

5 

Following the procedure of Example 280h-j except substituting 2-methanesulfonyl- 
benzenesulfonyl chloride for 3-fluorobenzenesulfonyl chloride provided the title 
compound. Separation of the diastereomers by HPLC gave diastereomer 1: MS(ES) 604.2 
(M+H)* and diastereomer 2: MS(ES) 604.2 (M+H)*. 

10 

Example 378 

Preparation of Benzofuran~2-carboxvlic acid ((SVl-ri~(3.5-dimethvHsoxazole-4- 
sulfonvlV3--oxo-azepan-4-vlcarbamov n-3-methvl-butvl t-amide 

15 

Following the procedure of Example 280h-j except substituting 3,5-dimethyl- 
isoxazole-4-sulfonyl chloride for S-fluorobenzenesulfonyl chloride provided the tide 
compound. Separation of the diastereomers by HPLC gave diastereomer 1: MS(ES) 545.2 
(M+H)* and diastereomer 2: MS(ES) 545.2 QA+H)\ 

20 

Example 379 

Preparation of 3-Methvl-benzofuran-2-carboxvlic acid (aS.2RV2-methvl-l-r3-oxo-l- 
(pvridine"2''Sulfonvl)-azepan-4-vlcarbamovn'-butvl}"amide 

25 

a.) 3-Methyl-benzofuran-2-caiboxylic acid {(lS,2R)-2-methyl-l-[3-hydroxy-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide 

Following the general proceures of Example 280f-i except substituting N-Boc-allo- 
isoleucine for N-Boc-leucine and 2-pyridinesulfonyl chloride for 3-fluorobenzenesulfonyl 
30 chloride and 3-methyl-benzofuran-2-carboxylic acid for benzofuran-2-carboxylic acid the 
title compound was prepared. 
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b.) 3-Methyl-beiizoftiran-2"Carboxylic acid { (lS,2R)-2-methyl-l-[3-oxo-l-(pyridme-2- 
sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide 

Following the general procedure of Example 29 Id except substituting the 
compound of Example 105b die title compound was prepared. Separation of the 
5 diastereomers by HPLC provided diastereomer 1 : MS(ES) 541 (M+H)* and diastereomer 
2: MS(ES) 541 (M+H)\ 

Example 380 

10 Preparation of 3-Methvl-benzofuran-2-cetrboxvlic acid I l-r3"OXO-l-(pvridine-2-sulfonvl)- 
azepan-4-vlcarbamovn-cvclopentvl )-amide 

Following the general procedures of Examples 379a-b except substituting N-Boc- 
cycloleucine for N-Boc-allo-leucine the title compound was prepared: MS(ES) 539 
15 (M+H)+. 

Example 381 

Preparation of Furor3,2-b1-pvridine--2-carboxvlic acid lfS)-3>methvl-l-f>3-oxO"l-fl"OXV" 
20 pvridine-2-$ulfonvn-azepan-4-vlcarbamovn-butvll-amide 

Following the general procedure of Examples 291c-d except substituting furo [3,2- 
b]-pyridine-2-carboxylic acid for 5-fluoro-benzofuran-2-carboxylic acid provided the title 
compound as a mixture of diastereomers: MS(ES) 587 (M+H)*. 
25 Separation of the diastereomers by HPLC provided diastereomer 1: MS(ES) 544.2 

QA+Hf and diastereomer 2: MS(ES) 544.2 (M+H)"". 

The above specification and Examples fully disclose how to make and use the 
compounds of the present invention. However, the present invention is not limited to the 
30 particular embodiments described hereinabove, but includes all modifications thereof 
within the scope of the following claims. The various references to journals, patents and 
other publications which are cited herein comprise the state of the art and are mcorporated 
hereia by reference as though fiiUy set forth. 
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We claim: 



1 . A compound of Formula lA: 



N 

V 



lA 

wherein: 

is selected from the group consisting of: 



O 




3 





10 R 



R2 is selected from the group consisting of: Ci_6alkyl, Ar-Co-galkyl, Het- 
Co.6alkyl, r9C(0)-, r9s02-. R^rI 1nC(0)-, and r9s02R11nC(0)-; 

15 r3 is Ci^alkyl; 

r4 is r5c(0>, 

r5 is Het-Co.6alkyl; 

r9 is selected from the group consisting of: Ci^^alky], C3.6cycloalkyI-Co-6alkyl, 
Ar-CQ^galkyl and Het-Co-^alkyl; 
20 r1 1 is selected from die group consisting of: H, Cj^galkyl, Ar-Co-6alkyl, and Het- 

Co-6alkyl; 

R' is H; 

R" is H; 

R"- is H; 

25 R"" is selected from the group consisting of: Ci-6alkyl, C3.5cycloalkyl-Co.6alkyl 

C2-6alkenyl. C2-6alkynyl, HetCo.6aIkyl and ArCo.6alkyl; 
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n is an integer iioni 1 to 5; 
and phannaceutically acc^table salts, liydrates and solvates thereof. 



5 



10 



R' 



O 




2. A compound according to Qaim 1 wherein IS " 



3. A compound according to Claim 1 wherein is selected £rom the group 
consisting of: isobutyl and but-2-yl. 

4. A compound according to Claim 3 wherein is isobutyl. 



5. A compound according to Claim 1 wherein is selected from the group 
consisting of: 

piperidinyl-ethyl; 

benzo[l,3]dioxolyl; 
15 fdranyl, aryl substituted iuranyl, Cj[_ga]kyl substituted furanyl; 

benzofiiranyl, C2_6aU^oxy substituted benzofuranyl, halogen substituted 
benzofuranyl, Ci.5alkyi substituted benzofuranyl; 

napththo[2,l-b]-furanyl, Ci.galkyi substituted napththo[2,l-b]-furanyl; 

benzo \b\ thiopheny 1 ; 
20 quinolinyl; 

quinoxalinyl; 

1-oxy-pyridiayl; 

furo[3,2-b]-pyridinyl, Ci_6alkyl substituted furo[3,2-b]-pyridinyl; 
thiophenyl, Cj^galkyl substituted thiophenyl; 
25 thieno[3,2-Z?]thiophenyl; and 

lH-benzoimidazol-5-yl. 

6, A compound according to Claim 1 wherein R^ is selected from the group 
consisting of: 

30 piperidin-l-yl-ethyl; 

ben2o[l,3]dioxol-5-yl, 
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furan-2-yl; 
beiizofuran-2-yl; 
napththo[2,l-b]-furan-2-yl 
benzo[&lthiopheii-2-yl; 
5 quinolin-2-yl; 

quinoxaliii-2-yl; 
l-oxy-pyridin-2-yl, l-oxy-pyridin-3-yl; 
furo[3,2-b]-pyridin-2-yl; 
thiophene-2-yl; 
10 thieno[3,2-6]thiophene-2-yl; and 

IH-benzoimidazol-S-yl. 

7. A compound according to Claim 1 wherein is selected from the group 
consisting of: 

5-(3-trifluoromethyl-phenyl)-furan-2-yl, 3-methyl-furan-2-yl, 4-methyl-furan-2-yl, 
2,5-dimethyl-furan-2-yI, 2,4-dimethyl-furan-2-yl; 

5-methoxy-benzofura-2-yl, 5-fluoro-benzofuran-2-yl, 3-methyl-benzofuran-2-yl, 
3,5-dimethyl-benzofuran-2-yl, 3-ethyl-benzofuran-2-yl;5-fluoro-3-methyl-benzofuran-2-yI, 
5-methoxy-3-methyl-ben2ofiiran-2-yl, 4-methoxy-3-methyl-benzofuran-2-yl, and 6- 
methoxy-3-methyl-benzofuran-2-yl; 

l-methyl-naphtho[2, l-b]-furan-2-yl; 
5-methyl-thiophen-2-yi, and 
3-methyl-furo[3,2b]pyridin-2-yL 

25 8. A compound according to Claim 1 wherein is selected from the group 
consisting of: 3-methyl-benzoftttan-2-yl, thieno[3,2-b]thiophen-2-yl, 5- 
methoxybenzoftiran-2-yl, quinoxalin-2-yl, and quinolin-2-yl. 




9. A compound according to Claim 1 wherein R^ is 

30 

10, A compound according to Claim 9 wherein R"^ is Ci.6all^l- 
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11. A compound according to Qaim 10 wherein Ci-62Jkyl is methyl. 




12. A compound according to Claim 1 wherein is 



5 13. A compound according to Claim 12 wherein n is 3. 

14. A compound according to Claim 1 wherein is selected from the group 
consisting of: 

ethyl, and C3.5cycloalkyl-substituted ethyl; 
10 propyl; 

butyl; 
isopentyl; 

phenyl, especially halogen substituted phenyl, Ci^galkyl substituted phenyl, 
Ci_5aIkylsulfonyl substituted phenyl; 
IS pyridinyl, C2.6alkyl substituted pyridinyl; 

l-oxy-pyridinyl; and 

isoxazolyl, Ci.5alkyl substituted isoxazolyl. 

15. A compound according to Claim 1 wherein R^ is selected from the group 
20 consisting of: 

cyclohexyl-ethyl; 

prop-l-yl 

but-l-yl; 

3-fluorophenyl, 4-fluorophenyl, 2-chlorophenyl, 2-methylphenyl, 4-methylphenyl, 
25 4-ethylphenyl, 4-methanesulfonyl phenyl, 2-methanesulfonyl phenyl; 

pyridin-2-yl, l-oxy-pyridin-2-yl; 

l,2-dimethyl-lH-imidazol-2-yl, l-methyl-lH-imidazol-2-yl, and 
3,5-dimethyl-isoxazol-4-yl. 

30 16. A compound according to Claim 1 wherein is selected from the group 
consisting of: Ci.Qalkyl, Ar-Co.6alkyl and Het-Co.6alkyl. 
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17. A compound according to Qaim 16 wherein r2 is selected from the group 
consisting of: Cj^alkyl and Het-CQ_6allcyl. 

5 18. A compound according to Claim 17 wherein Ci_6alkyl and Het-Co-6^1 are 
selected from the group consisting of: Het-substituted methyl and pentyl. 

« 

19. A compound according to Claim 18 wherein Het-substituted methyl is selected 
from the group consisting of: 

10 quinolin-2-ylmethyl; 

6-methyl-pyridin-2-ylmethyl; 

2-morpholin-4-yl-thiazol-4-yImethyl; 

5-ethyl-furan-2-ylmethyl; 

3,4dimethyl-thieno[3,2-b]thiophene-2-ybnethyl; 
15 3-phenyl-3H-[ 1 ,2,3] triazol-4-ylmediyl; 

isothiazol-3-yhnethyl; 

thiophen-2-ylmethyl; 

benzo[b]thiophen-2-ylmethyl; and 

l-methyHH-imida2ol-2-ylmethyl. 

20 

20. A compound according to Claim 1 wherein r2 is selected from the group 
consisting of: Ar-Co-6alkyl, R^C(O)-, r9s02, and r9r11nC(0)-. 

21. A compound according to Claim 20 wherein R^ is selected from the group 
25 consisting of: Ar-Co-eaUcyl, R^C(0)-, and r9S02. 

22. A compound according to Claim 21 wherein R^ is r9s02 

23. A compound according to Claim 22 wherein R^ is selected from the group 
30 consisting of: Cj^galkyl, Ar-Co^galkyl and Het-Co-6alkyl. 

24. A compound according to Claim 1 wherein: 
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r2 is r9s02; and 
is isobutyl; 

5 r9 is selected from the group consisting of: Ci.6alkyl, Ar-Co-6alkyl and Het- 

Co^galkyl. 



25. A compound according to Claim 24 wherein: 
R^ is selected from the group consisting of: 
10 piperidinyl-ethyl; 

benzo[l,3]dioxolyl; 

furanyl, aryl substituted furanyl, Cj^galkyl substituted furanyl; 
benzofuranyl, Ci^galkoxy substituted benzofuranyl, halogen substituted 
benzofuranyl, Ci_6alkyl substituted benzofuranyl; 
15 napththo[2,l-b]-furanyl, Ci^galkyl substituted napththo[2,l-b]-fruanyl; 

benzo[6]thiophenyl; 
quinolinyl; 
quinoxalinyl; 
1-oxy-pyridinyl; 

20 ftu:o[3,2-b]-pyridinyl, Cj.galkyl substituted furo[3,2-b]-pyridinyl; 

thiophenyl, C^.^alkyl substituted thiophenyl; 
thieno[3,2-fe]thiophenyl; and 
lH-benzoimidazol-5-yl; and 
R^ is selected from the group consisting of: 
25 ethyl, C3.6cycloa]kyl-substituted ethyl; 

propyl; 
butyl; 
isopentyl; 

halogen substituted phenyl, C^^galkyl substituted phenyl, C^^galkylsulfonyl 
30 substituted phenyl; 

pyridinyl, Cj^galkyl substituted pyridinyl; 
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l-oxy-pyridinyl; and 

isoxazolyl, Ci^galkyl substituted isoxazolyL 

26. A compound according to Claim 24 wherein: is selected from the group 
5 consisting of: 

piperidin-l-yl-ethyl; 
benzo[ 1 ,3]dioxol-5-yl; 
furan-2-yl; 
benzofuran-2-yl; 
1 0 napththo[2, l-bl-furan-2-yl 

ben2o[i]thiophen-2-yl; 
quinolin-2-yl; 
quinoxalin-2-yl; 

l-oxy-pyridin-2-yI, l-oxy-pyridin-3-yl; 
15 furo[3,2-b]-pyridin-2-yl; 

a 

thiophene-2-yl; 

thieno[3,2-i]diiophene-2-yl; and 
lH-benzoimidazol-5-yL 

20 27. A compound according to Claim 24 wherein is selected from the group 
consistmg of: 

5-(3-triflouromethyl-phenyl)-furan-2-yl, 3-methyl-furan-2-yl, 4-methyl-furan-2-yl, 
. 2,5-dimethyl-furan-2-yl, 2,4-dimethyl-furan-2-yl; 

5-methoxy-benzofuran-2-yl, 5-fluoro-benzofuran-2'yl, 3-methyl-ben2ofuran-2-yl, 
25 3,5-dimethyl-ben2ofuran-2-yl. 3-ethyl-benzofuran-2-yI; 5-fluoro-3-methyl-ben2ofuran-2-yl, 
5-methoxy-3-methyl-benzofuran-2-yl, 4-methoxy-3-methyl-benzofuran-2-yl, and 6- 
methoxy-3-methyl-benzoftiran-2-yl; 

l-methyl-naphtho[2, l-b]-furan-2-y 1; 
5-methyl-thiophen-2-yl, and 
30 3-methyl"fiiro[3,2b]pyridin-2-yl. 

28. A compound according to Claim 24 wherein R^ is selected from the group 
consisting of: 
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cyclohexyl-ethyl; 

prop-l-yl 

bm-l-yl; 

3-fluorophenyl, 4-fliiorophenyl, 2-chlorophenyl, 2-methylphenyl, 4-methylphenyl, 
5 4-ethylphenyl, 4-methanesulfonyl phenyl, 2-methanesidfonyl phenyl; 
pyridin-2-yl, l-oxy-pyridm-2-yl; 

l,2-dimethyHH-imidazol-2-yl, l-methyl-lH-iniidazol-2-yl, and 
3 ,5-dimethyl-isoxazol-4-yl. 

10 29. A compound according to Claim 24 wherein: 

is selected from the group consisting of: 3-methyl-benzofuran-2-yl, 
thieno[3,2-fc]thiophen-2-yl, 5-methoxybenzofuran-2-yl, quinoxalin-2-yl, or quinolin-2-yl; 
and 

15 r9 is selected from the group consisting of: pyridin-2-yl and l-oxy-pyridin-2-yL 



30. A compound according to Claim 29 wherein is 3-methyl-benzofuran-2-yl. 

31. A compound according to Claim 30 wherein R^ is l-oxy-pyridin-2-yL 

20 

32. A compound according to Claim 1 selected from the group consisting of: 
Benzofuran-2-carboxylic acid {(S)-l-[-(3-fluoro-benzensulfonyl)-3-oxo- 
azepan-4-y lcarbamoyl]-3-methy 1- 1 -butyl } -amide; 
(S)-4-methyl-2-(3-piperidin-l-yl-propanoylamino)-pentanoic acid [3-oxo- 
l-(pyridine-2-sulfonyI)-azepan-4-yl]-amide; 

Ben2ofuran-2-carboxylic acid {(S)-l-[-(4-ethyl-benzensulfonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-l-butyl}-amide; 
5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid ((S)-3-methyl-l-{3- 
oxo- l-[l-(l-oxy-pyridin-2-yl)-methanoyl]-azepan-4-ylcarbamoyl }-butyl)- 
amide; 

Benzo[l,3]-dioxole-5-carboxylic acid ((S)-3-methyH-{3-oxo-l-[l-oxy- 
pyridm-2-yl)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)-amide; 



309 



01/95911 



PCT/USOl/19062 



5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-l-[l-(3- 

cyclohexyl-propanoyl>3-oxo-a2epan-4-ylcarbainoyl]-3-methyl-butyl}- 

amide; 

Beiizo[l,3]-dioxole-5-caiboxylic acid {(S)-l-[l-(3-cyclohexyl-propanoyl)- 
3-oxo-azepaii-4-ylcarbamoyl]-3-methyl-butyl}-ainide; 
5-(3-Trifluoromethyl-phenyl)-furan-2-carboxylic acid {(S)-l"[l-(4-niethyi- 
pentanoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
Benzo[l,3]-dioxole-5-carboxylic acid {(S)-l-[l-(4-methyl-pentaiioyl)-3- 
oxo-azepaii-4-ylcarbamoyl]-3-inethyl-butyl }-amide; 
Benzofuran-2-carboxylic acid {(S)l-[3-oxo-l-(propane-l-sulfonyl)- 
azepan-4-ylcarbainoyl]-3-methyl-l-butyl}- amide; 
Benzofuran-2-carboxylic acid [(S)-l-[3-oxo-l-(ethanesulfonyl-azepan-4- 
ylcarbamoyl)-3-methyH-bTityl]- amide; 

5-Fluoro-benzofiiran-2-carboxylic acid {(S>3-methyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepaii-4-ylcarbamoyl]-butyl}-amide; 

5- Fluoro-3-methyl-benzofiiraii-2-carboxylic acid {(S)-3-methyH-[3-oxo- 
l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 

6- Fluoro-3-methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3-oxo- 
l-(l-oxy-pyridiiie-2-sulfonyl)-azepan-4-ylcaibamoyl]-butyl}-amide; 
3-Methyl"benzofuran-2-carboxylic acid {(R)-3-methyH-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 
3-Methyl-furo[3,2-b]-pyridine-2-carboxylic acid {(S)-3-methyl-l-[-3-oxo- 
l-(l-oxy-pyridine-2-siilfonyl)-azepaii-4-ylcarbamoyl]-butyl}-amide; 
5-Methoxy-benzofuran-2-carboxylic acid {(S)-l-[l-(3-fluoro- 
benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
3-Methyl-beiizofuran-2-carboxylic acid {(S)-l-[l-(3-fluoro- 
benzenesulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
Benzo[b]thiophene-2-carboxylic acid {(S)-l-[l-(3-fluoro- 

benzenesulfonyl)-3-oxo-a2epaii-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
3-methyl-furan-2-carboxylic acid {(S)-l-[l"(3-fluoro-beiizenesulfonyl)-3- 
oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}'"amide; 
Quinoline-2-carboxylic acid {(S)-l-[l-(3-fluoro-benzeiiesulfonyI)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
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Thieno[3,2-b]thiophene-2-carboxylic acid {(S)-l-[l-(3-fliioro- 
benzenesulfonyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl-buty^ 
Quinoxaline-2-carboxylic acid {(S>l-[l-(3-fluoro-beiizenesulfonyl)-3- 
oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
Thiophene-2-carboxylic acid {(S)-l-[l-(3-fluoro-benzenesulfonyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-ainide; 
5-Methyl-thiophene-2-carboxylic acid {(S)-l-[l-(3-fliioro- 
benzenesulfonyl)-3K)xo-azepan-4-ylcaibamoyl]-3-methyl-butyl}-a3mde; 
5-Methoxy-benzofuran-2-carboxylic acid [(S>l-(l-ethanesulfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl]-ainide; 
3-Methyl-benzofuraii-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide; 
Benzo[b]thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 
a2epan-4-yIcarbamoyI)-3-methyl-butyI]-ainide; 

3- Methyl-fiiran-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo-azepan- 

4- ylcarbamoyl)-3-inethyl-butyl]-amide; 

Quinoline-2-caiboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo-azepan-4- 
ylcarbamoyl)-3-methyl-butyl]-aimde; 

Thieno[3,2-b]thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl]-amide; 
Quiiioxaliiie-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo-a2;epan-4" 
yicarbainoyl)-3-methyl-butyl]-aimde; 

Thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo-azepan-4- 
ylcarbamoyl)-3-methyl-butyl]-amide; 

5- Methyl-thiophene-2-carboxylic acid [(S)-l-(l-ethanesulfonyl-3-oxo- 
azepan-4-ylcarbainoyl)-3-methyl-butyl]-ainide; 
5-Methoxy-benzofuran-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulfonyl)-azepan-4-ylcarbamoyI]-3-methyH-butyl}-amide; 
3-Methyl-benzofuran-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulf ony l)-azepan-4-y lcarbamoyl]-3-methyl- 1 -butyl } -amide; 
Benzo[b]tiiiophene-2-caiboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulfonyl)-azepan-4-ylcarbamoyl]-3-methyl-l-butyl}-ainide; 
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3- Me±yl-furan-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l-sulfonyl)- 
a2^an-4-ylcarbamoyl]-3-methyH-butyl}-ainide; 
2,5-Diinethyl-furan-2-carboxyUc acid {(S)-l-[3-oxo-l-(propane-l- 

sulf onyl)-a2epaii-4-ylcaibamoyl]-3-methyl- 1-butyl }-aimde; 
Quinoline-2-carboxylic acid {(S)-l-[3-oxo-l-(propaiie-l-sulfonyl)-azepan- 

4- ylcarbamoyl]-3-methyH-butyl}-amide; 

Thieno[3,2-b]thiophene-2-caiboxylic acid {(S>l-[3-oxo-l-(propane-l- 
sulf onyl)-azepan-4-ylcaibamoyl]-3-methyl- 1-butyl }-aimde; 
Qmnoxaline-2-carboxyIic acid {(S)-l-[3-oxo-l-(propane-l-sulfonyl)- 
azepan-4-ylcarbamoyl]-3-methyl-l-butyl}-amide; 
Thiophene-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l-sulfoiiyl)- 
azepan-4-ylcarbamoyl]-3-methyH-butyi}-ainide; 

5- Methyl-thiophene-2-carboxylic acid {(S)-l-[3-oxo-l-(propane-l- 
sulfonyl)-azepan-4-ylcarbamoyl]-3-inethyl-l-butyl}-aimde; 

5- Methoxy-3-methyl-ben2ofuran-2-carboxylic acid {(S)-3-niethyH-[3- 
oxcHl-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-aim 
3,5-Dimethyl-benzofiiraii-2-carboxylic acid {(S>3-methyH-[3-oxo-l-(l- 
oxy-py ridine-2-siilf ony l)-azepan-4-y Icarbamoy l]-buty 1 } -amide; 

3- Ethyl-benzoftiran-2-carboxylic acid {(S)-3-inethyH-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyl)-a2epan-4-ylcarbamoyl]-butyl}-amide; 

4- Methoxy-3-methyl-benzofuran-2-carboxylic acid {(S)-3-methyl-l-[3- 
ox()-l-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 
l-methyl-naphtho[2,l-b]-furaii-2-carboxylic acid {(S)"3-methyl-l-[3-oxo- 
I-(l-oxy-pyridine-2-sulfonyl)-azepan-4-ylcarbamoyI]-butyI}-anude; 

6- Methoxy-3-methyl-benzofiiran-2-caiboxylic acid {(S)-3-methyl-l-[3- 
oxc>-l-(l-oxy-pyridine-2-suIfonyl>azepan-4-ylcarbamoylJ-butyI}-aimde; 
3-Methyl-ben2ofuran-2-carboxylic acid {l,3-dimethyl-l-[3-oxo-l-(l-oxy- 
pyridine-2-sulfonyI)-azepan-4-yIcarbamoyI]-butyl}-amide; 
Benzofuran-2-carboxylic acid [(S)-3-methyl-l-[3-oxo-l-quinolin-2- 
ylmethyl-azepan-4-ylcarbamoyl]-butyl}-amide; 
3-Methyl-ben2ofuran-2-carboxylic acid [(S)-3-methyl-l-[3-oxo-l- 
quinolin-2-ylmethyl-azepan-4-ylcaibainoyl]-butyl}-aimde; 
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Benzo[b]thiophene-2-carboxylic acid [(S)-3-methyH-[3-oxo-l-quinolin-2- 
ylmethyl-azepan-4-ylcarbamoyl]-butyl}-amide; 
Benzofuran-2-caxboxylic acid ((S)-3-methyH-{3-oxo-l-[l-toluene-2- 
sulfonylaiDino)-methaiioyI]-azepan-4-ylcarbamoyI ) -butyl)-aiiiide; 
3-Methyl-benzofuran-2-carboxylic acid ((S)-3-methyH-{3-oxo-l-[l- 
toluene-2-sulfonylamino)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)- 
amide; 

Benzo[b]thiophene-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[l- 

toluene-2-sulfonylainino)-methanoyl]--azepan-4-ylcaibamoyl}-butyl)- 

amide; 

Benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[2-chloro- 
benzenesulfonylamino)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)-amide; 
3-Methyl>benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[2- 
chloro-benzenesulf ODylanuno>methanoyl]-azepan-4-ylcarbamoyl } -butyl)- 
amide; 

Benzo[b]thiophene-2-carboxylic acid ((S)-3-inethyl-l-{3-oxo-l-[2-chloro- 
benzenesuifony lamino)--methanoyl]-azepaii-4-y Icarbamoyl } -buty l)~amide; 
Benzofiiran-2-carboxylic acid ((S)-3-methyl-l-{3-'OXO-l-[4'-fluoro- 
benzenesulfonylamino)-methanoyl]-a2epan-4-ylcaibamoyl}-butyl)-am 
3-Methyl-be]i2oftiran-2-carboxylic acid ((S)-3-iiiethyl-l-{3-oxo-l-[4- 
fluoro-benzenesulfonylaimno)-methanoyl]-azepan-4-ylcarbamoyl}-butyl)- 
amide; 

Benzo[b]thiophene-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[4-fluoro- 
benzenesulf onylamino)-methanoyl]-azepaii-4-ylcarbamoyl } -butyl)-amide; 
Benzofuran-2-carboxylic acid ((S)-3-methyl-l-{3-oxo-l-[l-toluene-4- 
sulf onylaniino)-methanoyl]-azepan-4-ylcarbamoyl } -butyl)-amide; 
3-Methyl-benzofuran-2-carboxylic acid ((S)-3-methyH-{3-oxo-l-[l- 
toluene-4-sulfonylamino)-methanoyl]-azepan-4-ylcarbarnoyl}-butyl)- 
amide; 

Benzo[blthiophene-2-carboxylic acid ((S)-3-methyM-{3-oxo-l-[l- 

toluene-4-sulfonylainino)-medianoyl]-azepan-4-ylcaAamoyl}-butyl)- 

amide; 
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Ben2ofuran-2-cajrboxylic acid {(S)-3-methyl-l-[l-(6-inethyl-pyridm-2- 
ylmethyl)-3-oxo-azepan-4-ylcarbamoyl]-butyI )-aimde; 
3-Methyl-benzofuran-2-caiboxylic acid {(S)-3-inetbyl-l-[l-(6-methyl- 
pyridin-2-ylmethyI)-3-oxo-a2epan-4-ylcaibamoyl]-butyl}-amide; 
Benzo[b]thiophene-2-carboxylic acid {(S)-3-methyH-[l-(6-methyl- 
py ridin-2-ylmethyl)-3-oxo-azepan-4-ylcarbamoyI]-buty 1 } -amide; 
Benzotb]thiophene-2"Carboxylic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoyl)-3HDxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 

3- Methyl-benzofuran-2-carboxyIic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoy l>3-oxo-azepan-4-yicarbainoyl]-3-methyl-butyl } -amide; 
2,4-Dimethylfuran-3-carboxylic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl-butyl}-amide; 
Quinoxaline-2-carboxylic acid {(S)-l-[l-(2-fluoro-phenylcarbamoyi)-3- 
oxo-azepan-4-ylcarbamoy l]-3-methyl-butyl } -amide; 
Thieiio[3,2-b]thiopbene-2-carboxylic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoyl)-3-oxo-azepan-4-ylcaibamoyl]-3-methyl-butyl}-amide; 
Quinoline-2-carboxylic acid {(S)-l-[l-(2-.fluoro-phenylcarbamoyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyl}-ainide; 

4- Methyl-thiophene-2-caiboxylic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 

5- Methoxy-benzofuran-2-carboxylic acid {(S)-l-[l-(2-fluoro- 
phenylcarbamoyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-amide; 
4-Methyl-furan"2-carboxylic acid {{S)-l-[l-(2-fluoro-phenylcarbamoyl)-3- 
oxo-a2epan-4-ylcarbamoyl]-3-mediyl-butyl}-amide; 
Benzofuraii-2-carboxylic acid [(S)-l-(l-butyl-3-oxo-a2epaii-4- 
ylcarbamoyl)-3-methyl-butyl]-amide; 

Benzofuran-2-carboxylic acid [(S)-l-(l-propyI-3-oxo-azepaii-4- 
ylcarbamoyl)-3-methyl-butyl]-amide; 

Benzofuran-2-carboxylic acid {(S)-l-[l-(2-fluoro-ben2yl)-3-oxo-azepan-4- 
ylcarbamoyl]-3-methyl-butyl}-amide; 

Benzofuran-2-carboxylic acid {(S)-3-methyl-l-[l-(2-moipholiii-4-yl. 
thiazol-4-ylmethyl)-3-oxo-azepan-4-yicarbamoyI]-butyl}-amide; 
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Benzofuran-2-caiboxylic acid {(S)-l-[l-(5-ethyl-furan-2-ylmethyl)-3-oxo- 
azepan-4-ylcarbamoyl]-3-methyl-butyI}-amide; 
Benzofuraii-2-^arboxylic acid { (S)- l-[l-(3,4-diinethyl-tliieno[3,2- 
fe]thiophene-2-ylmethyl)-3-K)xo-azepan-4-ylcarbamoyl]-3-methyl-butyl}- 
amide; 

Benzofuran-2-carboxylic acid {(S)-3-methyH-[3-oxo-l-(3-phenyl-3H- 
[l,2,3]lriazol-4-ylmetiiyl)-azepan-4-ylcarbamoyl]-butyl}-aimde; 
Benzofiiran-2-carboxylic acid [(S)-l-[l-(isothia2ol-3-ylmethyl-3-oxo- 
azepan-4-ylcarbamoyl)-3-methyl-butyl }-aniide; 
Ben2ofuran-2-carboxylic acid [(S)-3-methyl-l-(3-oxo-l-thiophen-2- 
ylmethyl-a2epaii-4-ylcarbamoyl)-butyl]-aimde; 

Benzofuran-2-carboxylic acid [(S)-l-(l-benzo[b]thiophen-2-ylmethyl-3- 
oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl]-amide; 
Benzofuran-2-caiboxylic acid [(S)-3-methyl-l-(3-oxo-l-pentyl-azepan-4- 
ylcaibamoyl)-butyl]-amide; 

Benzofuran-2-caiboxylic acid {(S)-3-methyl-l-[l-(l-methyl-lH-imidazol- 
2-ylmethyl)-3-oxo-azepan-4-ylcarbainoyl]-buty}-amide; 

1- Oxy-pyridine-2-carboxylic acid {(S)-3-niethyH-[3-oxo-l-(pyridine-2- 
sulfoiiyl)-azepan-4-ylcarbamoyl ]-buty 1 }-amide; 

2- Oxy-pyridine-3-carboxylic acid {(S)-3-methyH-[3-oxo-l-(pyridine-2- 
sulfonyl)-azepan-4-ylcarbamoyl ]-butyl} -amide; 
IH-Benzoimidazole-S-caiboxylic acid {(S)-3-methyH-[3-oxo-l- 
(pyridine-2-sulfonyl)-azepan-4-ylcarbamoyl]-butyl}-amide; 

4- { (S)-2- [( l-Benzofiu:an-2-yl--methanoyl)-amino]-4-methyl- 
pentanoylamino }- l-methyl-3-oxo- 1-pentyl-azepanium; 
Beii20furan-2- carboxylic acid {(S)-l-[l-(l,2-diinethyl-l H -imidazole-4- 
sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyl-butyl}-ainide; 
Benzofiiran-2- carboxylic acid {(S)-l-[l-(l-methyl-l H -iinidazole-4- 
sulfonyl)-3-oxo-azepan-4-ylcarbamoyl]-3-methyI-butyl}-amide; 
Benzofuran-2-carboxylic acid {(S)-l-[l-(4-methanesulfonyl- 
benzenesulf onyl)-3-oxo-azepan-4-ylcarbainoyl]-3-metfiyl-butyl } -amide; 
Benzofiiran-2-carboxylic acid {(S)-l-[l-(2-methanesuIfonyl- 
benzenesulfonyl)-3-oxo-a2epaii-4-ylcarbamoyl]-3-methyl-butyl } -amide; 
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Ben2ofiiran-2-carboxylic acid {(S)-l-[l-(3»5-dimethyl-isoxazole-4- 
sulf onyl)-3-oxo-azepan-4-ylcarbamoy l]-3-methyl-butyl }-ainide; 
3-Methyl-ben2ofiiian-2-carboxyIic acid {(lS,2R)-2-methyH-[3-oxo-l- 
(pyridine-2-sulfonyl>azepan-4-ylcarbamoyl]-butyl}-ainide; 
3-Methyl-beiizofiiran-2-carboxylic acid {l-[3-oxo-l-(pyridine-2-sulfonyl)- 
azepan-4-ylcarbamoyl]-cyclopentyl}-ainide; and 

Fiiro[3,2-b]-pyridine-2-carboxylic acid {(S)-3-methyl-l-[-3-oxo-l-(l-oxy- 
pyridiiie-2-sulf ony l)-azepan-4-ylcarbamoyl] -butyl ) -amide. 

33. A pharmaceutical composition comprising a compound according to any one of 
Claims 1 to 32 and a pharmaceutically acceptable carrier, diluent or excipient. 

5 34. A method of inhibiting a protease, comprising administering to a patient in need 
thereof an effective amount of a compound according to any one of Qaimis 1 to 32. 

35. A method according to Claim 34 wherein said protease is selected from the group 
consisting of a cysteine protease and a serine protease. 

10 

36. A method according to Claim 35 wherein said protease is a cysteine protease. 

37. A method according to Claim 36 wherein said cysteine protease is cathepsin K. 

15 38. A method of treating a disease chamcterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 
compound according to any one of Claims 1 to 32. 



20 



39. A method according to Claim 38 wherein said disease is osteoporosis. 



40. A method according to Claim 38 wherein said disease is periodontitis. 



41. A method according to Claim 38 wherein said disease is gingivitis. 
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42. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
administering to a patient in need thereof an effective amount of a compomid according to 
any one of Claims 1 to 32. 



43. A method according to Claim 42 wherein said disease is osteoarthritis. . 

* 

44. A method according to Claim 42 wherein said disease is rheumatoid arthritis. 

10 45 . A metiiod of treating a parasitic disease by administering to a patient in need 
thereof an effective amount of a compound according to any one of Claims 1 to 32. 

46. A method according to Claim 45 wherein said disease is selected from the group 
consisting of: schistosomiasis, malaria, and infections by Pneumocystis carinii, trypsanoma 

15 cruzi, tiypsanoma bmcei, and Crithidia fusiculata. 

47. A compound of Formula IIA: 



5 



N 




20 



HA 



wherein: 



r1 is selected from the group consisting of: 




, and 



25 



is selected from the group consistmg of: Ci-gall^l, Ar-Co.5alkyl, Het-Co_ 
galkyl, r9C(0)-. BPSO2-, r9r11nC(0>, and r9s02R11nC(0>; 
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r3 is Ci^alkyl; 

R4 is r5c(OK 

r5 is Het-Co.6alkyl; 

5 r5 is selected from the group consisting of: Ci^galkyl, C3.6cycloalkyl-Co.6alkyl, 

Ar-Co^galkyl and Het-CQ^^alkyl; 

r11 is selected from the group consisting of: H, Ci^galkyl, Ar-Co.6alkyl, and Het- 

R' is H; 
10 R^isH; 

R^'is H; 

R"" is selected from the group consisting of: Ci-galkyl, C3.6cycloalkyI-Co-6^kyl 
C2-6alkenyl, C2-6alkynyl, HetCo^ealkyl and ArCo-ealkyl; and 
n is an integer from Tto S; 
15 and salts, hydrates and solvates thereof. 

48. A process for the synthesis of a compound according to Claim 1 comprising the 
step of oxidizing a corresponding compound of Claim 47 with an oxidant to provide the 
compound of Formula (lA) as a mixture of diastereomers. 

20 

49. The process of Claim 48 wherein the oxidant is sulfur trioxide pyridine complex in 
DMSO and triethylamine. 

50. The process of Claim 48 further comprising the step of separating the diasteromers 
25 by separating means. 

5 1 . The process of Claim 50 wherein said separating means is high presssure liquid 
chromatography (HPLC). 

30 52. The process of Claim 48 further comprising the step of deuterating said 
diastereomers with a deuterating agent. 
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53. The process of Claim 52 wherein said deuterating agent is CD3OD: D2O (10:1) in 
triethylamine. 



54. Use of a compound according to any one of Claims 1 to 32 in the manufacture of a 
5 medicament for use in inhibiting a protease selected from the group consisting of a cysteine 

protease and a serine protease. 

55. A use according to Claim 54 wherein said protease is a cysteine protease. 
10 56. A use according to Claim 55 wherein said cysteine protease is cathepsin K. 

■ 

57. Use of a compound according to any one of Claims 1 to 32 in the manufacture of a 
medicament for use in treating a disease characterized by bone loss. 

15 58. A use according to Claim 57 wherein said disease is osteoporosis. 

59. A use according to Claim 57 wherein said disease is periodontitis. 

60. A use according to Claim 57 wherein said disease is gingivitis. 

20 

61. Use of a compound according to any one of Claims 1 to 32 in the manufacture of a 
medicament for use in treating a disease characterized by excessive cartilage or matrix 
degradation. 

25 62. A use according to Claim 61 wherein said disease is osteoarthritis. 

63. A use according to Claim 61 wherein said disease is rheumatoid arthritis. 

64. Use of a compound according to any one of Claims 1 to 32 in the manufacture of a 
30 medicament for use in treating a parasitic disease. 
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65. A use according to Claim 64 wherein said disease is selected from the group 
consisting of: schistosomiasis, malaria, and infections by Pneumocystis carinii, trypsanoma 
cnizi, trypsanoma bmcei, and Crithidia fusiculata. 
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